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Rear bearing for a gearbox 


The heavy thrust loads imposed in certain circumstances, via the 
propeller shaft, can best be resisted by Timken tapered-roller bearings, 
which also provide ample radial load capacity. 


The drawing shows a pair of Timken bearings in this situation, with 
their pre-load controlled by a spacer supplied with the bearings, 
giving an arrangement which is proof against mal-adjustment. 


Regd. 
Trade Mark: 
TIMKEN 


tapered-roller bearings 
MADE IN ENGLAND BY BRITISH TIMKEN LTD. 


DUSTON NORTHAMPTON (HEAD OFFICE); DAVENTRY AND BIRMINGHAM 





3,600 OPERATIONS A DAY WITHOUT BREAKDOWN! 


Outstanding Performance of Atlas Copco Air Hoists at Ford’s 


As pioneers of mass-production, the Ford Motor Com- 
pany utilises the latest developments and equipment in 
this field. An example of their progressive policy comes 
from the Ford works at Dagenham. There, for the past 
eighteen months, a number of At/as Copco 8 cwt. air hoists, 
type MT 505, have been handling parts and materials in 
high temperatures and in atmospheres contaminated with 
dust and harmful chemicals. 


Several Atlas Copco air hoists have been placed near the 
furnaces, both in the carburising plant and on the engine- 
block moulding line transferring the block from one con- 
veyor belt to another. Despite the arduous conditions im- 
posed by the furnaces, the hoists have made 3,600 journeys 
a day since their installation without a single breakdown or 
major overhaul. 


Motors completely protected 

The reasons why Atlas Copco air hoists have continued to 
operate so efficiently under such conditions are these: the 
motors are totally enclosed and impervious to dust; there 
are no electrical insulations liable to attack by heat; the 
units are constantly lubricated by atomised oil entering 
the motors with the air stream. Because of this high degree 
of protection, an Atlas Copco air hoist was selected for 








operation above a tank containing trichlorethylene—a 
chemical de-greasing agent. In this application the hoist 
lifts metal parts requiring de-greasing into and out of the 
tank. The trichlorethylene fumes would soon disperse oil 
on the working parts of the hoist if it weren’t for its un- 
ique lubrication system. 


Due to their sound construction, so reducing maintenance 
to a minimum while operating over long periods under 
unfavourable conditions, Atlas Copco air hoists are con- 
tributing to increased production and efficiency at Dagen- 
ham—as they could in your works, 


World-Wide Sales Service 


The Atlas Copco Group puts compressed air to work for 
the world. It is the largest group of companies specialising 
solely in the development and manufacture of compressed 
air equipment. It embraces Atlas Copco companies or 
agents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact 
your local Atlas Copco Company or Agent. If you have 
any difficulty, please write to:— Atlas Copco AB, Stock- 
holm 1, Sweden, or Atlas Copco (Great Britain) Ltd., 
Beresford Avenue, Wembley, Middx. 


THE Sltlas Copco GROUP OF COMPANIES 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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Microfinishing produces smooth, high 
percentage bearing surfaces with sound 
crystalline base structure, greatly 
extending the life of highly stressed parts, 
which with production rates possible 
on Thielenhaus machines offers the 
two-fold gains of : 
Improved functional quality and 
Higher production. 


This graph shows the relationship 
between surface roughness and 
microfinishing time. The rough surface 
of coarse peaks and valleys is quickly 
reduced and a roughness in the order 

of 12 M.I. (RMS) achieved in about 

10 seconds. As the bearing portion 
increases so does the amount of material 
to be removed and the time required. 


Roughness values between | and 24 M.I. 
(RMS) can be produced on automobile 
crankshafts in a machining time of 
between 40 and 60 seconds. 


The centreless machine illustrated is designed for 
small and medium sized components requiring 
either continuous or plunge-cut finishing. It is 
made in three sizes up to 5” dia. capacity 
Thielenhaus machines are also available for 
micro-finishing crankshafts, camshafts, brake- 
drums, pistons, bearings and races, etc. A 
descriptive catalogue will be gladly sent on 
request. 


WwicCK MAN @SSLIM ITE D 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone : Coventry 40351 
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make TAPER-LOCK your 
standard method of 
fixing to shafts 






Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO°LTD° HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, 
GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT, 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 




















2 Automobile Engineer, February 1958 

















Metropolitan Pretty good pyramid...... 


we think so, but working as we are 
Plas tics Li m ited to the highest standards of 
precision every day, we tend to 
appreciate such things. If precision 
work (in thermo-setting plastics) 
is what you’re looking for, plus the 
capacity to turn out a job bang on 
time, you'll be sure to find it with; 
Metropolitan Plastics Limited. 


Ai Mt lg Ba 


Py Zine 4 





le castet® 


Glenville Grove Deptford London SE8 Telephone tineway 1172 Specialists in Thermo-setting Plastics 
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Now available for Early Delivery 


FELLOWS-ENGLAND 


British-Built 


Type 7125A Gear Shaper 


Maximum pitch diameter cut:— 


External 
Spur —10” at 10.D.P. 
Helical—7" at 6.D.P. 
Internal 


Spur and ) 


. > 6" at 6.D.P. 
Helical J = 





Feed-cam trip mechanism to ensure accurate control of the 
amount of rotary over-travel of the cutter. 
Motor drive and other electrics designed to suit market conditions. 
Manual rotation for work check. 
These and other features combine to produce a machine capable 


of high accuracy and consistent production. 


ALFRED H AD.3% 
EFRBER rT LTD., COVENTRY — FACTORED DIVISION, RED LANE WORKS 
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This is a feature‘of Borg 


Beck A-S type 12” and 13” clutches. 
This cons 


étion, drivifig the pressure plate by tangential 

~spring-steelstraps, eliminates sliding friction between the 
pressure plate and the housing, and thereby avoids wear, friction 
and squéaks. 


Accurate running balances maintained throughout the full travel 
of the pressure plate. 


These clutches are used with flat-faced flywheels. 


BORG «BECK 


Regd. Trade Mark: Borg & Beck 


BORG & BECK COMPANY LTD. LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 








LOCKHEED hydraulic D 


The two types, ‘M & H’ (medium and heavy), cover practically 
every requirement, with ample sized friction pads that give 
normal mileage without replacement. 


The view of the brake on the left, shows on a reduced scale 
type ‘M’, for discs of 93 to II in. dia.: the friction material is 
é in. thick, 53 sq. in. area. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


He SAPESe DISC BRA 





TYPE 


D|SC BRAKE 


SC BRAKES 


Type ‘H’, shown in the full size blue-print, 
for discs 10 to 12 in. dia., has friction pads 
+ in. thick and 7 sq. in. area. 


REGISTERED TRADE MARK 
LOCKHEED 





LOCKHEED 


bocIN THe WORLY 





GENERAL FEATURES 


Automatic adjusters of the positive clearance 
type give constant brake pedal travel 
throughout the life of the friction pad. 

Friction pads are easily changed without 
disturbing the hydraulic connections. 

Reserve of brake lining is clearly visible. 

Two pistons: each has a simple and effective 
Lockheed seal. 

Pistons are well guided, and excellent 
arrangements are made for the exclusion 
of dirt, dust or water from the hydraulic 
equipment. 

The internal fluid duct with one pressure 
seal eliminates the usual bridge pipe, 
and simplifies installation 


One of the 
friction pads 
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Micronic Oil, FUEL & AIR FILTERS 
ALO) | ol of se ©) oS) © G1 Gt oh ) ©) od od Ot 














For the highest precision 


at mass production rates 


Please ask for demonstration of this 
machine in actual production, or on your 
own blanks on our demonstration unit at 
our Nottingham demonstration rooms. 


VAUGHAN 


ASSOCIATES LIMITED 
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Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 
with smallest floor space. Max. pitch dia.: 21.26". Max. D.P.: 
24”. Max. length of cone: 10.33”. Number of teeth cut: 5-100. 


4, QUEEN ST., CURZON ST., LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 
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OIL, FUEL & AIR FILTERS 


ic 


Micron 


PIONEERS | OF SUCCESSFUL PAPER FILTRATION 














DERLIKON- Sesoroneceds'c No 2 


SPIRAL BEVEL GEAR GENERATORS, NORMAL & HYPOID 


For the highest precision 
at mass production rates 


Please ask for demonstration of this 
machine in actual production, or on your 
own blanks on our demonstration unit at 
our Nottingham demonstration rooms. 


VAUGHAN 


ASSOCIATES LIMITED 
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Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 
with smallest floor space. Max. pitch dia.: 21.26". Max. D.P.: 
24". Max. length of cone: 10.33". Number of teeth cut: 5-100. 


4, QUEEN ST., CURZON ST., LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 
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» 360° safe 


>» Consistent dimensions 
>» Constant Pressure 


>» A vast range of sizes 


That's why more people choose SEEGER CIRCLIPS than any other make 


Automotive Engineering Limited ® 


10 Automobile Engineer, February 1958 


One of the Sheepbridge Engineering Group 
The Green, Twickenham, Middlesex. 
Telephone: Popesgrove 2206/9. Telegrams: Motif, Twickenham. 











HARPER CASTINGS 
play their part.... 


RAYMOND MAYS ZEPHYR CONVERSION 


Rubery Owen & Co. Ltd. chose Harper Castings for the 
exhaust manifolds of the Raymond Mays Cylinder Head 


Conversion because of their precision (especially the smooth- @"ber quality covers Grey Iron, 


Spheroidal Graphite Iron (Mond 


ness and accuracy of the internal passages), their strength and 
Nickel Licence) and Meehanite 


dimensional stability when exposed to hot gases, their freedom 

castings. Also Metal Pressings, 
from porosity and their ready machineability. EE a 
If you require Castings needing any similar combination of finishes and sub-assembly work. 
physical and mechanical properties, Harper Castings can meet 


your needs. 


se wi, JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 


a e3 ALBION WORKS Phone: WILLENHALL 124(5 lines) Grams: HARPERS, WILLENHALL WILLENMALL 





Gp eS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 
PER MANCHESTER OFFICE: c/o B. |. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 ae 
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what, no nuts?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw, 
There’s the saving in time to consider too. And cost. 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 








Linread 
LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 
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ON THE SCAMMELL 
POWER TAKE-OFF 








ta 
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TRAILING-LINK 
FLEXIBLE couplings 


The Metalastik Trailing Link Coupling is one of the most compact forms of 
coupling and occupies the minimum of axial length in relation to the parallel 
misalignment accommodated. It also takes care of angular misalignment and 
end float while cushioning shock loads and smoothing out torque irregularities 
It has a high capacity for occasional overloads 

In the drive from gearbox to three-cylinder air-compressor on a Scammell 


road tanker, as illustrated, a Trailing Link Coupling transmits a torque of 
2,250 Ib./ins. 


The small illustration shows the famous Metalastik Ultra-Duty Bush which 
takes movement in the links of the coupling. 





METALASTIK LTD. LEICESTER 
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SOME PEOPLE say that “the salt bath method of casehardening is a back number”. 

Well, our sales of ‘Cassel’ carburising salts have been rising spectacularly over the last ten years. 

Look at the graph—it speaks for itself. Last year we sold more ‘Cassel’ salts than we'd ever done 
before ; and it wasn’t just that existing customers were using more — we had many new 

customers last year. So there it is: for a “back number’, the salt bath method seems to be doing 
pretty well. It’s not surprising —the salt bath method gives you simplicity of control and high 
metallurgical quality. And we like to think we have something to do with its evergrowing popularity — 
after all, you can’t do better than 


4 


| 
; 
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‘Cassel’ Salts for Casehardening 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.1. 


cc 183 
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MARLES 
type 4 


power- 
steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 

The type 4 unit, the Universal unit and the standard manual unit 

are all interchangeable on the same mountings. 

Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Luton 2662 (4 lines) Telegrams: Adamant, "Phone Luton 


MARLES 




















The position 
of leadership 
entails responsibility, 
and the Ferodo 
organisation is 

forever experimenting, 
improving and 
developing so that 
they may rightly 
claim FERODO 
WILL ALWAYS 
BE FIRST. 






Ferodo Limited + Chapel-en-le-Frith 





A Member of the Turner & Newall Organisation 
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|Ferodo will always be first 


Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth. They have, over the years, 
been the first to develop and introduce such 
major tm prove ments in brake lining technique 

as ashestos based materials. dic pressing, moulded 
materials and NON -wUTE rorven materials 

The Ferodo Laboratories and Test House, unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 
higher speeds and mechanical developments. 





Ferodo Linings are fitted as first 
equipment to more makes of vehicles than 
all other Brake Linings combined 

The choice of Ferodo by this majority 

of Automobile Manufac turers emphasises the 
confidence placed in them, after the most 





stringent tests, by the motor industry. 


brake linings +: clutch facings - fanbelts 
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Deep in the heart of the Central American 
jungles are hidden temples of a _ long-lost 
civilisation—gems of architecture which have 
successfully withstood the test of time. 









And deep in the heart of the world’s finest car 
engines another treasure is hidden... silent... 
enduring ... vital ...a Renold Timing 
Chain. It’s a gem of a chain—smooth running 
and flexible, capable of innumerable driving 


arrangements and outliving the engine itself. 


RENOLD T:MING CHAINS 


stand the test of time 
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What 
happens 


inside? 


If you cut open the container of a used C.A.V. type ‘F’ 
fuel filter, remove the paper element and slice it through, 
you will see the sludge and dirt which has been prevented 
from reaching the high precision components of the fuel 
injection equipment. 

The element is of spiral vee-form construction, the 
paper being créped to provide continuous space between 
adjacent turns. Dirty fuel is confined to the underside of 
the paper coil, and filtered fuel to the upper side. The fil- 
tering surface is 560 square inches—much greater than 
that of other types of comparable size, so that a large 
volume of fuel can be filtered without choking. 

The paper used has been most carefully 
selected and is specially manufactured for " 
the job. It is resin-treated, and of high og 
strength when wet. Paper elements have been 
subjected to boiling, low temperature, severe vibra- 
tion and pressure tests, without : 
harmful effect. Most im- 
portant of all, the paper 
effectively removes from 
fuel oil particles of a size 
which would cause most 
damage and wear to pump 
barrels and plungers. 

In laboratory tests 
the new filter gave over six 
times the life of pump 
elements obtained with a 
cloth filter. 











C.A.V. 
type ‘F” 
fuel oil 

filter 






































The World’s Leading Manufacturers of 


FUEL INJECTION 


C.A.V. LIMITED, ACTON, LONDON, W.3 





EQUIPMENT 


AP859 
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the Renault-France 
system 
electro-mechanical 


head 


An example of cost cutting and 
output raising can be seen at 
Ford Motor Company, 
Dagenham. Here is a Sentine 
4-Unit machine for performing 
“Drill-Ream"™ operations on 
differential cases 


The heads are slide-mounted 
horizontally, vertically 

or at angles on a wide 

range of standard columns and 
bases. Dblivery is normally 
ex-stock. Time, cost and 
quality, on almost every 
machining operation can be 
greatly improved using 
Sentinel Unit Machines 


Sentinel adaptability — versatility — flexibility 


Sentinel Unit Machines are built up from standard bases (with enclosed 
switchgear) and rotary tables, all of which have machined mating faces for 
assembly into varied combinations of units. 


= ( 
. ~ OBS 


SENTINEL (SHREWSBURY) LTD SHREWSBURY ENGLAND 


DON W Mayrae 


2 SHREWSBURY 20 Telegrams SENTNOLL SHREWSBURY 
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5 SPEED GEARBOX 














A recent addition to the range of well-proved David 
Brown gearboxes, the Model 552 is a really sturdy unit with 
a wide range of application, as a choice of three control 
positions coupled with a selection of four alternative ratios 
make it readily adaptable for coach, long distance or local 
haulage. 


Outstanding features include constant mesh gears for 
the top four ratios, simplicity of design and ease of operation, 
a combination which ensures trouble-free service under all 
conditions. 





MAXIMUM ENGINE TORQUE 250 Ib. ft. 







































Gear Under drive remgeedgar eel Overdrive 
5th VI 1/1 i/I 0.76/I f 
4th | .60/1 1.56/1 | .58/1 V/I ia 
3rd 2.80/1 2.39/| 2.57/ | | .84/| it 
2nd 4.53/1 3.63/I 3.90/1 3.63/1 
Ist 8.14/I 6.51/I 7.00/1 6.52/I 

Reverse 8.40/| 6.74/I 7.23/| 6.71/1 


























Standard Controls 
CENTRE 
FORWARD 
SEMI-FORWARD 







THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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Of and PETROL 
GASKET MATERIALS 











assembly 
lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment— oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages. 


Illustration shows ‘dag’ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Ltd., Coventry. 


ACHESON COLLOIDS LTD 


(subsidiary of Acheson Industries (Europe) Ltd.) 


PRINCE ROCK - PLYMOUTH * DEVON Tei: Plymouth 66351 * Grams: “Oildag” Plymouth 
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“Spot on” 








More than thicty years ago, Midcyl pioneered a 
system of inspection which has become traditional in 
the trade — today ‘spot location’ is still relied on as 
a most efficient method of assuring that all castings 


conform dimensionally to customers’ requirements. 





THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAI 














\) 


iT = 
\ 


OIL SEAL DIVISION 
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MAKE A NOTE OF THE NAME 
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Talk to engineers 

about drop forgings and they think of 
Daniel Doncaster & Sons Ltd. 
Whether it be the aircraft industry, 
the motor industry or 

any other user of drop forgings, 


all agree that “for drop forgings 








of top quality, in large or 


DONCASTERS © small quantities, it is best to go 
778 DD 


to Doncasters.” 








DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS * DROP FORGINGS + TOOL STEELS * HARDENED STEEL ROLLS eee 
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‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, 2.335 tit to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 
Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100, 


} 
GS by EFI 7 ba TT ee 


ANDRE RUBBER CO. LTD. —— A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS Saiz 








““ Since the speed limit’s been raised... 
. . . you soon notice if your brakes aren’t up to it— especially on a heavy 
truck like this. My firm always specify ‘Clayton Dewandre’ braking equipment— 


1? 
. 


they know there’s none better 


TITANIC WORKS - LINCOLN - ENGLAND - TEL: LINCOLN 181305-9 
AP34 
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A =VY\ fr (s) ' ; 
eev\! modern solderless terminations 


TRADE MARK 


for every automotive application 


performance. 
@The pressure-cg 


nates the 


Investigate the advantage 
A-MP creative approach to 


Better Wiring. 


This A-MP solderiess Buttov, 
Contact, specially designed 
r automotive light 
soukets is made in strip 
< nal form and supplied 
eee on reels for automatic 
—_* machine application. High- 
speed automated terminations 
ensure uniform high 
quality and reduce costs. 


= AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON, W.1|. Telephone: REGENT 2517-8 and 3681-2-3 





TRADE MARK 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated, U.S.A AP 323-49 


Automobile Engineer, February 1958 3] 





FROM BRITISH OXYGEN FOR BRITISH INDUSTRY 


Welding Cutting Fiame Cleaning 











Sensational Saffire 4 blowpipes in 1! 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 

The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 

Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 


range and efficiency! 
Common Shank 
to which any of 
these biowpipes 
can be fitted. 


-_—— << a a ee a ce ~—— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


(©) BRI TiIsSsHu OX-tYVYGEN 


British Oxygen Gases Ltd., industrial Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 


A “ 
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WHEN ot MEANS SO MUCH 
D-BeM CASTINGS ARE USED... 


No vehicles make more constant use 


of braking power than Public Transport. 


That’s why, when constant reliability is so 


vital, P-B-M Aluminium castings are specified 
by Lockheed for the hydraulic pump on their 
famous power-operated brakes in use on the 
buses of Midland Red Motor Services—one of 
the largest services in the country. 


This core, weighing less than 
two ounces, used in the pro- 
duction of these hydraulic 
pump castings, symbolises the 
intricacy and fineness of this 
high quality production. 


PAA GRAVITY DIECASTING 





Bee dt 


Pe Manen Costes E ADEMBLIES .. . 


P*B-M have excellent facilities for supplying castings as full 
machined and assembled components. Sia - _ 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-4 


~_ 
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I gather Ransome & Marles 

have a substantial e\port 

trade ? 

Yes. Business overseas has 

been done for many years 
through agents and subsidiary companies. Among our 
biggest customers are many of the newly industrialised 
countries in Africa and the Far East—countries which are 
now equipping themselves with machinery atan enormous 
rate. We also export our bearings to the established 
industrial areas—to Europe and North America—where 


our products enjoy a long record of first-class service. 


RANSOME & MARLES BEARING CO. LTD °* 


TELEPHONE»: 


NEWARK-ON- 


You have, of course, a worldwide network of agents to support 


this export trade ? 

We have indeed. Something like eighty agency offices 
throuzhout the world. We are concerned, mainly, with 
providing an unrivalled on-the-spot service for overseas 
industry. Firstly, we produce bearings that will stand up 
to arduousconditionsof work in eve ryclimate. Secondly, 
local users are thoroughly informed about all the factors 
affecting the actual running of the bearings. Thirdly, the 
purchaser is safeguarded with after- sales service. These 
are our obligations to the foreign manufacturer. | think 
it is fair to say that we mect them very successfully, 
because we are constantly expanding our export business 
and shall continue to do so in the future. 


TRENT * ENGLAND 


NEWARK 456 AND TELEX 37-306 
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ANDRE AIR SPRINGS 
FOR COMMERCIAL AND 
PASSENGER VEHICLES 


The Andre Air Spring consists of two simply installed Air Pillows, one each side of the vehicle, whether single or tandem axle 
arrangement, but they can also be fitted in wishbone suspension arrangements or independent trailing arm suspensions. 
The pressure is maintained in the Pillows from the vehicle air brake system, or from a separate compressor when air brakes 
are not fitted. The suspension assembly can be arranged with rubber bushing so as to eliminate all lubricating points. 


AUTOMATIC LEVELLING 

A suspension incorporating Andre Air , 

Springs and levelling valves assures that Ye. ‘ — wees. 
the floor of the vehicle is always parallel 


to the axle, thus uneven loading and P } \v" PN 


severe crown road conditions etc. are 
overcome, giving a more pleasant and 
easy ride for the driver. For Passenger 
Vehicles step heights remain constant 
irrespective of load. 


ALWAYS THE SAME RIDE 
WHETHER LIGHT 

OR LADEN VEHICLE 

A feature of air springing is that, due to 
the action of the levelling valves, the 
position on the load deflection graph 
remains constant irrespective of load; 
consequently the frequency remains the 
same for all conditions of service. This 
also has the effect of eliminating bounc- 
ing due to resonance conditions, thus 
reducing maintenance not only of the 
suspension but chassis and body. It also 
affords greater protection for the goods 
or passengers being carried. 


INGREASED SAFETY 

This ideal suspension gives greater tyre 
life. 

We invite you to approach us with 
your problems, when we shall be 
pleased to co-operate with you on 


all technical matters appertaining 
to this great new advance in sus- 


pension systems. 


Three-and-a-half acres of — R AD rs y”) 8 R 
specialised Rubber Technology. 


ANDRE RUBBER COMPANY LIMITED 
KINGSTON BY-PASS, SURBITON, SURREY 
Telephone: Elmbridge 6580/3. Telegrams: Andre, Surbiton. 

(A SILENTBLOC COMPANY) 
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K THE VICE BUILT AS 
A MACHINE TOOL... 


Expensive machine tools deserve a machine vice of 
equal precision—a role befitting the precision built 
DOWN-GRIP vice. Laborious setting-up time is 
substantially reduced. The quick action jaw slides 
right up to the job—a slight turn of the screw then 
gives instant and positive downward grip! 


This vice has its own hardened and ground steel table, 
parallel to the base, providing a permanent foundation 
for precision work. 


By simply pressing the thumb- 
triggers the movable jaw is entirely 
free to slide, thereby eliminating 
time wasted adjusting the normal 
machine vice. 


Hardened steel jaws are fitted as 
standard but soft jaws are available. 


Vice swivels on base through 360 
Reversible jaw plates for irregular 
shapes. 

Standard range includes 4”, 6” and 
8” jaw widths. 











THE SHEFFIELD TWIST DRILL AND ; STEEL CO. LTD. 


SHEFFIELD ENGLAND 
' DORMER MACHINE VICES ARE AVAILABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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Versatile 
—Powertul 


—for heavy duty on a wide 
range of work 


34 VERTICAL 


REVERSIBLE AUTOMATIC FEEDS AND 
QUICK POWER TRAVERSE IN THREE 
DIRECTIONS 


The characteristic power and rigidity of the 34” Vertical 
Milling Machine is demonstrated to good effect when 
taking a }” cut at 34” per minute on this 4% carbon 
steel billet. This machine is installed at Geo. Swift & 
Sons Ltd., who find its great versatility invaluable in 
producing a wide range of machine tool components. 
All 12 feeds and spindle speeds are selected from the 
front of the machine, the speeds ranging from 29—520 
or 36—638 R.P.M., and the feeds 2” to 20” per minute. 





ie, 


JAMES ARCHDALE 


BIRMINGHAM 16 LE SELLING AGENT 


& CO, LTD. 


ERRBERT 


A member of the Staveley Coal & Iron Co., Ltd. Group. 


Automobile Engineer, February 1958 p® 





Molten iron being charged 
into an open hearth furnace at 
Abbey Works 


to The Sales Manager : 
Sheet and Plate— 
Abbey Works, 

Port Talbot, 
Glamorgan. 

Electrical Sheet — 

Orb Works, 

Newport, 
Monmouthshire. 


Gy," 


One-third of Britain's SHU Sti 


44L4. 


ingot stripper bay at Abbey Works 
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is made by a 4 


THE STEEL GOMPANY 
OF WALES LIMITED 


\ 


~~ ~ 4 





The slabbing mill motor room at Abbey Works 
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...as sound as a Gloucester casting! 


We 


*< As sound as a Gloucester Malleable casting” is no mere phrase. 

It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays. 

Always consult Gloucester at the designing stage — even before. 







Differential Cage in 
Malleable Iron. Weight 8} lbs. 


A typical Gloucester Malleable specification. 











Gloucester Gloucester Lamellar Vehicle Steering B 

Blackheart Malleable Pearlitic Malleable 2 hie br Weehe € a 

in ’ t , 

Elongation és 18% Elongation ii 5% eS pppatiote: : 
Yield Point -+ I2 tons Yield Point -+ 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi 





















THE HOME OF — 


GLOUGESTER =GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 + Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co, Ltd.) 
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EATON — 


/ 2-SPEED AXLES 


on 










Eaton, 16500 type, two-speed axles are fitted to AY 
\ the B.M.C. Austin ‘jor’ and Morris ‘701’ as MAINTENANCE COSTS AT A \\ 
\ standard equipment, and contribute to the very MINIMUM \\ 
\ low running costs of these popular vehicles. Properly used, the Eaton two-speed axle \\ 
\\ The combination of high and low ratios in the considerably reduces fuel Consumption \ 
\\ same axle means twice as many gears are available and aces: and =e eS and \ 
\\ —the driver having eight forward and two transmission, thus giving longer trouble- \ 
\\\ reverse speeds at his command. Electrical contro] free service and bringing maintenance \ 
\ ensures that the correct gear for any condition costs down to a minimum. \\ 


AZ 
ZA 


\ of service is provided instantly. 
\\ Thus labouring uphill in too high a gear or over- 


revving in too low a gear can be eliminated and 


\\ fast schedules maintained without harm to engine 
\\ or transmission. Low engine speed in top gear is 


\ newever postiite with 3 Egat lead. 
| 


EATON AXLES LIMITED 


VICTORIA ROAD, WARRINGTON, ENGLAND 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A. E.N.V. ENGINEERING CO. LTD. LONDON N.W. 10 - RUBERY OWEN & CO. LTD. DARLASTON 
EA 82 
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...aS sound as a Gloucester casting! 


WA 


** As sound as a Gloucester Malleable casting” is no mere phrase. 

It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 
without costly delays. 

Always consult Gloucester at the designing stage — even before. 















Differential Cage in 
Malleable Iron. Weight 84 ibs. 












A typical Gloucester Malleable specification. 


























Gloucester Gloucester Lamellar Vehicle Steering B 
Blackheart Malleable Pearlitic Malleable te Melleable I on som ~ 
in i * 
Elongation 2 18% Elongation é'e s% spate. giiasom 
Yield Point «+ I2 tons Yield Point -+ 24 tons 












Tensile Strength 25 tons psi Tensile Strength 35 tons psi 

























Telegrams : ‘ Pulleys’ Gloucester 








Gloucester Foundry Ltd., Emlyn Works, Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co, Ltd.) 
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Eaton, 16500 type, two-speed axles are fitted to 

the B.M.C. Austin ‘7o1’ and Morris ‘7or’ as MAINTENANCE COSTS AT A 
standard equipment, and contribute to the very MINIMUM 

low running costs of these popular vehicles. Properly used, the Eaton two-speed axle 
considerably reduces fuel consumption 
and wear and tear on engine and 
transmission, thus giving longer trouble- 
free service and bringing maintenance 
costs down to a minimum, 


_ 
L2 


The combination of high and low ratios in the 
same axle means twice as many gears are available 
—the driver having eight forward and two 
reverse speeds at his command. Electrical control 
ensures that the correct gear for any condition 
of service is provided instantly. 


Thus labouring uphill in too high a gear or over- 
revving in too low a gear can be eliminated and 
fast schedules maintained without harm to engine 
or transmission. Low engine speed in top gear is 
however possible with a light load. 


\ 


Sicilia | 


EATON AXLES LIMITED 


VICTORIA ROAD, WARRINGTON, ENGLAND 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A. E.N.V. ENGINEERING CO. LTD. LONDON N.W. 10 - RUBERY OWEN & CO. LTD. DARLASTON 











all lined up and 


with LAPASLA 


moulded brake 








fitted as standard equipment by 
A.C.V. LIMITED - ALBION MOTORS LTD 
THE AUSTIN MOTOR CO. LTD 


BRISTOL COMMERCIAL VEHICLES LTD 


CONSTRUCTOR LODEKKA 





THE CAPE ASBESTOS COMPANY LIMITED 


and at MANCHESTER: National Buildings, St. Mary's Parsonage, Manchester 3, Tel: Deansgate 6016-7-8; GLASGOW: 217 Bothwell Screet, Glasgow C.2, Tel: Central 2175 BIRM 
NEWCASTLE: 19-20, Exchange Buildings, Newcastie Tal: Newcastle 20488 
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linings 


COMMER CARS LTD « FODENS LTD 
LEYLAND MOTORS LTD - LONDON TRANSPORT 
SCAMMELL LORRIES LTD 


TRANSPORT VEHICLES (DAIMLER) LTD 


RELIANCE SUPERPOISE 


116 PARK STREET 


BIRMINGHAM : 11 Waterloo Screet, Birmingham 2. Tel: Midland 6565.6 7 
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CLAYMORE 


LONDON W.1 


Telephone : GROsvenor 6022 





Seat being fitted into *Bus interior 


HAVE YOU A NEED SIMILAR TO THIS? 


—it is an idea to capture the imagination of engineers, faced 
with the difficulty of instant and rigid attachability. The 
GRIP follows, in good tradition, the ten-year-old BOLLARD of 
which hundreds of thousands are in constant use. 

The “Flexilant” Grip makes anything to which it is fixed, 
instantly and automatically attachable, detachable and replace- 
able. It is rigid and firm—self-placing and hygienic. It is 
simple, inexpensive and as long-lasting as the part to which it 
is fitted. Here is an example of its use—have you a similar need? 


THE ‘“Flexilant”’ Grip can help your fixing problems 


PROV. PAT. NO. 16783/55. 
Ree 


RUBBER BONDERS LIMITED - DUNSTABLE - BEDFORDSHIRE - ENGLAND 
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POLLARD 
‘MAX-LOAD’ 
rolier bearings 


universally used throughout the world 


Equivalent and interchangeable 
with bearings of American 
type and manufacture. 


Our catalogue MAX/54 giving full details 
of dimensions, cage, lip, circlip, and 

full of roller types, arrangements, special! 
features, etc., is available on application. 


Photogra 


The bearing shown above is a typical Caterpilla 
example of the numerous designs of 


“Max-Load” bearings obtainable. 


PULLARY 
BEARIUES LD 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: KNOTTINGLEY 2323 Telex: 55-166 
London Office: 44 Hertford Street, London, W.1. Tel: Legation 3888 Telex: 23549 
POLLARD BEARINGS (NORTHAMPTON) LTD., COUNTESS ROAD, NORTHAMPTON. Tel: 3766 Telex: 31-624 
CANADIAN POLLARD BEARINGS LTD., BOX 424, QUEEN ELIZABETH WEST, OAKVILLE, ONTARIO. Tel: VI.5-1667 
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THE MANGANESE] BRONZE & BRASS-COMPANY LIMIT 
EL ROAD IPSWICH * GRAMS OILITE 3 IPSWICH 
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Smethwick Drop Forgings 


ooo FITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. + 


Automobile Engineer, February 1958 





{ 
{ 
| 
J 
i 
{ 





SERVING INDUSTRY AROUND THE WORLD TH OSs. Ww. WARD LTD 





Dismantling Expert 


The old clock has seen better days. Now some of the parts are put to one side for 
future use. In the factory across the road, something similar is happening 
on an industrial scale. 

The old machine shop has outlived its usefulness, so Thos. W. Ward Ltd. have 
been called in to demolish it. Those machines and materials which are still 
useful are being carefully preserved to form part of the great new machine shop which 
will rise on the site. 

An undertaking of this kind in which speed is all important, calls for long 
experience and careful planning. Wherever dismantling and demolition are the prelude 
to industrial developments, Wards are the people to handle the contract. 

Industrial dismantling is just one of the many activities of the Ward Group of 


Companies whose scope is as broad as industry itself. 





GP/60 
Head Office: ALBION WORKS: SHEFFIELD London Office: BRETTENHAM HOUSE ~ LANCASTER PLACE « STRAND W.C.2. 
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“TRUARC”| 
Regd. Trade Mark 














Engineering Data and Specifications 

















The logical advance in B\taeMinien 























OLD WAY 
































\ we OLD WAY 
aA a 
ry) 
"4 \ 
THE SALTER WAY 
When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity 
They replace nuts and bolts, screws, cotter pins, and to assist in developing special retainers to solve your 


eliminate expensive threading and machining problems. 





Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 M-Ww 10256 \ 
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Tooling layout on a Herbert 4 Auto-Lathe for 
machining a cast-iron end-bracket in a total time of 


6 minutes 30 seconds 


For high-production repetition work with consistent accuracy. 

Greatest output per foot of floor space at lowest labour cost per piece—one operator and 
one tool setter can keep from four to six machines in continual operation. 

Power, rigidity and speed ranges to take full advantage of Ardoloy and other carbide tooling. 
All operations except chucking and removing the work are entirely automatic. 

Made in four sizes: Auto Junior—8}" swing, No. 3A.—12}" swing, No. 4—16}" swing and 
No. 5A.—25”" swing. 


Available for Early Delivery 


Ask for brochure ‘Production on Herbert Auto-lathes.” 


ALFRED 





HERBERT 





L£7D., COVENTRY 
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Means to an/| end 


The hypodermic syringe is only one of the 
weapons in a doctor’s armoury. But, like 
many others its efficiency owes much to 
correct heat-treatment. That’s where Wild- 
Barfield come in. We pioneered the use of 
the centrifugal fan, and forced air circulation 
is still the best available means of tempering, 
secondary hardening, etc. Correct heat- 
treatment is only a means to an end, but it 
does require properly designed furnaces. 
We've been making them for over 40 years. 








FORCED AIR CIRCULATION FURNACES 


Baie pi pe tt AES 2 a 
dui) FOR ALL HEAT-TREATMENT PURPOSES 





sla 
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VALVES 











Components of histinetor 
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FARNBOROUGH 


GNYIONS - LNSX HONOUOPGNYYd - GLI OD ONIYSANIONS HONOYOENUYVI 





Titled as standard MLL 
following British. Imevican 


and bontinental rPnYtHe Intilibers 




















Means to an 


The hypodermic syringe is only one of the 
weapons in a doctor’s armoury. But, like 
many others its efficiency owes much to 
correct heat-treatment. That's where Wild- 


Barfield come in. We pioneered the use of 





the centrifugal fan, and forced air circulation 
is still the best available means of tempering, 
secondary hardening, etc. Correct heat- 
treatment is only a means to an end, but it 
does require properly designed furnaces. 
We've been making them for over 40 years. 


FORCED AIR CIRCULATION FURNACES 


; 
' 





ELECTRIC 


~ WILD \ 
Vid) FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES 









[LD-BARFIELD ELECTRIC FURNACES LIMITED ~ 
Works, Otterspool Way, Watford By-Pass, Watford, Herts. Telephone: Watford 6091 (8 lines) 
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VALVES 1: i 4 FARNBOROUGH 


Filled as standard t y the 
following VILE ae ELL 


and bontinental engine builders 


‘ GLT OD ONIYSGNIONG HONOUOGNAYVA 
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B.S.A. usea &G.C. 


High Temperature Vacuum Furnace... 










G.E.C. High Temperature Vacuum 
Furnace installed in the B.S.A, Group 
Research Powder Metallurgy Labora- 
tory at Small Heath, Birmingham. 


for sintering materials for 
use at high temperatures 


The furnace element assembly G.E.C. vacuum furnaces meet the need for high temperatures for 
and side radiation screens. 


such applications as sintering and degassing, brazing with nickel 


for efficient chromium alloys, heat treating titanium, tantalum and zirconium. 


process heating use They provide an operating vacuum between 10* and 10° mm. 


mercury. Temperatures up to 2000°C. have been achieved. 


Write for further details. 





FURNACES - HIGH FREQUENCY - INFRA-RED 


69 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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heavily-coated 


. . as your lead and terne coated 
sheets should be—and RTB heavily 
coated at that. 

Richard Thomas and Baldwins have 
been supplying, for many years, 
heavily coated sheets for many impor- 
tant applications in the industry 
where corrosion resistance and ease 
of fabrication are essential. 

Write for the descriptive booklet 
giving full details of our heavily coated 
products to: 


Richard Thomas & Baldwins (Sales) Ltd 


47 PARK STREET - LONDON - W.! 
MAYFAIR 8432 
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The Birlec sealed quench 
furnace has been designed for 
the simplified clean heat treatment 
of steel components. Providing for 
quenching work direct from the 
furnace chamber, these furnaces 
are available in three standard 
sizes suitable for handling charges 
ranging up to 1400 Ib. in weight. 
Once charged into the furnace the 
parts remain in the protective 
atmosphere throughout the heat 


a 


treatment cycle, re-emerging clean 
and completely free from scale and 
decarburisation. Powerful 


5 
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circulation of the atmosphere in 


\ the furnace and the oil in the 
\ 
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quench tank ensure rapid and 
\ uniform heat transfer. Clean, 


! 


_ Simple and economical in 

operation, the Birlec sealed 

\ quench furnace is ideal for gas 
carburising, carbonitriding, 
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bright hardening, clean 
normalising and carbon 
restoration. 
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BIRLEC LIMITED 








An A.E.\, Company 





SM/38 2998 R/H 
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WERE FITTED 
TO THIS 
1897 





DAIMLER 


THEY ARE USED TODAY 
ON THE WORLD'S 

BEST COACHES, 

BUSES, TRUCKS, 

AND DUMPERS, ETC. 


KIRKSTALL FORGE ENGINEERING 


Telephone: Horsforth 


LIMITED LE&tes, & 
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No. 760. 3 doz. As- No. 98A. 3 doz. As- 
sorted Light Com- sorted I” to 4” long, 
pression Springs 1”.to 4” to }” diam., 19G 
4” long, 22 to 18 to 15G. 5/6 each. 
S.W.G., }" to 

diam. 6 6 each. 





No. 757. Extra Light ; No. 388. 4 gross As- 
Compression, | gross sorted Small Expan- 
Assorted, §” to #”, | sion Springs. j}” to 
4” to 2” long, 27 to 20 14°, 18G to 21G. 
S.W.G. 15/- each. 





No. 466. | gross As- 

No. 758. Fine Expan- sorted Small Expan- 
sion Springs. 1! gross sion Springs }” to 1)” 
Assorted 4” to 2”, 4” long, 3/32” to 3/16” 
* long, 27 to 20 diam., 21G to 24G. 

i 15/- each. 6/6 each. 





Cut Production 
costs with 
TERRY 


Stuck for a Spring ? No. oa 1 gross | Wire Circlips 


Small Coil Compres- Pipe 
sion Springs, 2” to (Square Section) 

y P ax f * 14” long, 3/32” to : 
If so, Terry's BOXES OF ASSORTED SPRINGS are the 7/16" diam., 24G We can supply from 
to 19G. 6/- each. stock in sizes from 4 


answer. Here you have a marvellous assortment of Compression to #”. 


a. 
and Expansion springs... in all varieties, weights, lengths, : /p/ ‘aN 
¥\ \ 


gauges and diameters. The 9 boxes we show here are only a few 
from our very wide and varied range. Let us send you a fully 
illustrated list—post free. 


No. 753. 3 doz. As- 


sorted Light Expan- 
sion }” to 4” diam., 

2” to 6” long, 22 to 18 
S.W.G. 10/6 each. 
No. 1024. 20 Compres- 
sion Springs 12” long, 4” 


to 4” diam.,24G to 
18G, suitable 


ASSORTED SPRINGS ==4 


30 Expansions 
x ? x ‘G 14” to 12” long, \ *interested in Springs 7 
HERBERT TERRY & SONS LIMITED REDDITCH WORCS 5°32" to 8” diam. 1987 Es 


22G to 16G. 24/- each. and Caiculation—post free 12/6 


yHra2 





( Makers of fine Springs, Wireforms and Presswork for over a century) 
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The Control and Technique 





developed for the production of 
High Duty Iron Castings 

by the Darcast Foundries 
is ready to meet developments 


M 


of the Motor Industry. 


AUTOMATIC GEARBOX CASE (COURTESY OF ROLLS-ROYCE LTD) 


SY OF DUNLOP RIM & WHEEL CO LTD) 


COMPOSITE STEEL & CAST IRON BRAKE DRUM 
(COURTESY OF VAUXHALL MOTORS LTD 


\ 
DARTMOUTH AUTO CASTINGS LIMITED 


SPECIALISTS IN HIGH DUTY IRON CASTINGS FOR THE MOTOR INDUSTRY 


/ ah. 
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‘KYNAL’ mark 


LORRY BODY 
—| SECTIONS 








FOR PLATFORM AND DROPSIDE LORRY BODIES AND TRAILERS IN A 


WIDE RANGE OF DIMENSIONS. 


* Suitable for almost any type of 
chassis. 








* Two widths of interchangeable, 
inter-locking floor sections. 


* Alternative siderails with concealed 
fixing. 


* Floor sections and 
cross-bearers can be 
drilled in position. 


- 


SF 


ALL THESE SPECIAL FEATURES 


* Choice of hollow section or sheeted 
frame dropsides and tailboards. 





* Minimum number of sections 
required. 


* Greatly improved weight/load ratio. 


* Floor fixing bolts 
readily accessible, 


The latest and lightest aluminium alloy 


sections for lorry body building 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I DIVISION 


METALS 
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Dunlop Technicians will always 


AGRICULTURE 

AUTOMOTIVE INDUSTRIES 

EARTH MOVING - MACHINE TOOLS 
MECHANICAL HANDLING 

MARINE ENGINEERING - GAS INDUSTRY 


WHATEVER THE JOB 


THERE’S A 


FLEXIBLE PIPE t] 
j 


TO GARRY IT THROUGH @& 


Ca at 


ee ft 


advise on any problems concerning installation of Flexible Pipes, write please to :— 


DUNLOP RUBBER COMPANY LIMITED + ST. GEORGE'S ROAD - COVENTRY + TELEPHONE: COVENTRY 64171 
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HONING MACHINES 
for internal and external 
superfinishing 


This illustration shows external 
superfinishing on Gudgeon Pins in 
the Patricroft works of L. Gardner 
& Sons Limited, the well-known 
oil engine builders. Two further 
machines are employed in the same 
factory for high precision bore 
finishing on cylinder blocks. 


A wide range of Gehring Honing 
Machines is available for single and 
multi-spindle operations. 

Write today for details, mentioning 
the type of application you have in 
mind. 








G 








Sales & Service for... ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 

‘Phone : Midland 3431 (7 lines) “Grams: Moaxishape, B’hom. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : "Phone = Centro! 34/1 
iF 250 
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Jtansfer line for High -Culpul’ Production! 
This Asquith In-line Transfer Machine at Ford Motor Company Limited, 
Dagenham, is designed to machine five types of cylinder head, with automatic 


selection of appropriate units. There are 30 working stations and component 
transfer is direct, without platens. 


WILLIAM ASQUITH LTD. ; t 


HALIFAX: ENGLAND : 


Sales & Service for... DRUMMOND-ASQUITH .. » the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone ; Midland 3431 (7 lines) ‘Grams: Moxishape, B°hom. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : “Phone : Centrof 3411 
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More and more manufacturers are standardizing 





Fitted any good 
unions lately? 














Enots brass solderless unions because : 
They make a 100% leak proof joint. 


Fitting and assembling costs are 
reduced. 


The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from 34” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 


They are specially suitable 
for compressed air and 
hydraulic circuits. 













Enots standard pressure gauge (0-160 ib. per sq. 
inch) fitted with solderiess nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 





SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 
includes details of copper, Bundy steel and flexible tubing, 


BENTON & STONE LTD - ASTON BROOK STREET- BIRMINGHAM 6 - ENGLANO 
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IN ALL THE BEST SPACESHIPS 
SATELLITES 


TURRET TYPE 


SELF-LOCKING NUTS 


WIkL BE USED 





INDUSTRIAL TYPE 
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Potential conquerors of space take no risks in fitting Philidas self-locking 
nuts. Their ingenious opposing torque cross-cuts feature sets up a 
tension that only a spanner can release. Vibration, heat changes and oil 
infiltration leave Philidas nuts completely unmoved — and they can be 
used again and again. Range includes standard and thin industrial and 
turret nuts, turret wheel nuts, single and double anchor nuts. 


THEY YIELD ONLY TO A SPANNER 


Send for our new catalogue 


PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines) Telex 55-466 
London office: 44 Hertford Street, W.!. Tel: LEGotion 3888. Telex 23549 















Sterling achievements 





span the history of an era 





. . and help to make that era memorable. 





k f - The continuing success of Sterling Metals is due to their ability 
.¥ i / to supply castings of the highest quality 

: f f in the desired quantities at the right time. 

| f f Today as in the past, Sterling Metals offer the 

| fa greatest technical experience augmented by quality control 

4 i of production which is second to none. 

| / Sterling Metals are the acknowledged experts in casting aluminium < ’ £ 

| Y and magnesium alloys by sand, die and precision mould processes, ios 

| ) and in making engine blocks and cylinder heads in high duty iron. 

f 

/ Sterling Metals are at your service 


Cast iron cylinder head 


for Austin A35 car. 






By courtesy of Austin Motor Co Ltd. 
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STERLING MEFALS LTD 
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FOO conrere 
COMPONENTS’ 


per minute 


with the New British-Built 


U.S.MULTI-SLIDE 


MAGHINE 


Tuner Unit 

Side Contact 
sed! 

= synaed Tareet 


Tuners and > —_ " . 
Converters. Photographs by 
kind permission of 


E 
UAL SIZE Brayhead Limited 

















The British built ‘U.S.’ Multi-Slide is an automatic machine 
designed for the economical production of stampings from coil stock. 
The various motions provided by the die head (ram), forming slides, 
vertical stripper mechanism and a range of auxiliary units afford the die 
designer practically unlimited possibilities for the development of tools 
to produce stampings at considerably lower piece part cost by eliminating 
. . . secondary operations and handlings. 
Brief Specifications The how of power is ao as Operations are so timed that the 
. load is distributed throughout the cycle. This reduces wear and greatly 
Machine Model 28 35 extends the life of the sonielde and tools. 
Length of Feed 8” 123” The two sizes of British built U.S. Multi-Slide machines (built 
Maximum for us by Alltools Ltd) are now available and can be supplied completely 
Width of Stock iy” 3” tooled for one or more components; the tool design being based on the 
Maximum vast experience accumulated by the U.S. Tool Co. Inc. 
Thickness of Stock | 1/16” 3/32” Send for illustrated leaflets, also ask to see film showing operation 
of the machine and examples of components produced. Our Sales 
Engineer will be pleased to call on request. 


ROCKWELL 


ee TOOL L_To 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1154/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 


























arley 


WOOLWICH 1422 


1000 times a minute! 


The Varley S.M.O. solenoid is the first of a range of miniature solenoids 
being developed for the electronic and accounting machine industries. 
It can operate about 1000 times a minute through } in. 
Varley make Solenoids of all shapes and sizes 
to push or pull anything from ounces to thousands of pounds. 
If you need to push, pull, press, prod or punch—by remote control— 


investigate the applications of Varley Solenoids. 


They are 100°, British in design and manufacture. 


For full details of Varley Solenoids send this coupon 


22 oc ae 


OLIVER PELL CONTROL LTD. 
CAMBRIDGE ROW, WOOLWICH, S.E.18 


~) Please send me illustrated booklet “ VARLEY SOLENOIDS” 


] Please arrange for a technical representative to call on me 
NAME 
COMPANY 


ADDRESS vintsettinaiaiei dienes lasscantibigieaiianceniabapassieatnigentinsiatapeanensiitinatitinrenibis 
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OLIVER PELL CONTROL LIMITED 
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FIRTH-VICKERS STAINLESS STEELS 
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SHEFFIELD 


Telephone Sheffield 4205) 
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Photograph by courtesy 
of Eastern Coachwork Ltd. 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE 





there’s room for you inside... 


Leathercloth made with Geon PVC is an indefatigable 
traveller, designed to survive handsomely 

the hard knocks of the travelling public. 

It provides the toughest, 

most durable and yet the most elegant interior 
trimming for buses, coaches and trains... 

never loses its excellent surface finish orcolour... 
does not scratch or tear... 

a wipe with adamp cloth removes all dirt or grease. 
Leathercloth made with Geon PVC 

is widely used in the transport industry for 

interior trims and wall panelling, 

upholstery and coupé hoods. 

Colourful — hard-wearing — resisting weather and fire, 
it contributes materially to the 

comfort and safety of passengers everywhere. 

For further information 


about Geon PVC please write for Booklet No. 116 


*‘Geon’ is a registered trade mark 


British Geon Limited 


PICCADILLY LONDON W1 MAYFAIR 8867 
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WE insist that each DORMER tool be capable 


of an ideal performance. 
Sample tools are systematically taken from completed 


batches and subjected to severe tests; thus we satisfy 
ourselves that your confidence in DORMER TOOLS 


is not misplaced. 
Insist on consistency . . 


specify DORMER. 
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Everything is new! The ‘101 Range’ is an entirely 
new range of contemporary styled industrial, commercial and 
decorative fluorescent fittings. The successful result, in 

fact, of team work between G.E.C. fittings designers 

and illuminating engineers. Competitively priced— 
outstandingly modern in conception! NEW also is the 

4 introduction of basic channels for single or twin tubes, 
14 ft. to 8 ft. which, with specially designed attachments, 
form an interchangeable system of great versatility 

with particularly simple installation and maintenance. It is 
important that you learn all about this exceptional range 

—the ‘101 Range’—of G.E.C. fluorescent fittings, 


anywa 


new adaptability 
—= 
The G.E.C. ‘1o1 Range’ 


sets a new standard of adapta- 
bility. Using as a_ basis, 
channels of common cross 
section, industrial, commercial 
and decorative fittings are 


built without a multitude of 


small parts. Each is a soundly 
engineered fitting, of modern 
appearance and incorporates 
many aesthetic and mechan- 
ical refinements. Installation 
and maintenance are abso- 
lutely simple. 


so write for fully descriptive catalogue No. F 4068. 


new reflectors 


—_7" 

For the first time the 
industrial user can have 
vitreous enamelled closed 
end trough reflectors made 
from a single pressing, with 
well-rounded corners and 
without joints. They are 
therefore particularly easy 
to clean. New techniques 
enable them to be made 
lighter than previous types 
and therefore easier to 
handle and less susceptible 
to damage. 


new 8 ft. tubes 


Recessed double contact (R.D.C.) caps are 
fitted to OSRAM 8 ft. 125 w. tubes for use in the 
‘101 Range’. This new cap design protects the 
tube ends and allows replacement by one person 
from one ladder position. Recessed double con- 
tact caps also provide firm, reliable support and 
location for these tubes without relying on contact 
pins or independent clips. This results in easier 
tube replacement after cleaning or maintenance. 
Unsightly shadows are reduced, as the new cap 
gives a smaller “dead region” at tube ends. 
Osram Guaranteed Tubes, with their freedom 
from early failures, are recommended for all 
G.E.C. lighting fittings. 


fluorescent fittings 


THE REALITY OF A COMPLETE LIGHTING SERVICE 
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These HOLSET turbochargers of advanced SCHWITZER design, backed by over 
one hundred million miles of proven commercial operation in the U.S.A., are now 
available to engine manufacturers in the United Kingdom and on the Continent of 
Europe. Produced in three sizes giving a range of air flows from 100 to 1550 cu. ft. 
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OUTSTANDING PEATURES 


SIMPLE INSTALLATION LOW COST 

EASILY MATCHED SMALL DIAMETER 
MORE POWER AIR COOLED 

LOWER FUEL CONSUMPTION PLAIN BEARINGS 
HIGH TORQUE AT LOW SPEEDS 3:1 PRESSURE RATIO 
INSTANT RESPONSE OPTIONAL DIFFUSERS 
PROVED RELIABILITY SERVICE EXPERIENCE 


4 For Automotive, Industrial, Traction and Marine Applications 


“HOLSET 


ENGINEERING CO. LTD + TURNBRIDGE - HUDDERSFIELD 
Telephone : Huddersfield 7480 Telegrams : Holset, Huddersfield 
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Where’s all this 


assembly space ? 


Right here in Wellington! Fifty acres of it together with the specialist 
staff and equipment ready to deal with anything in the way of 
assembly from washing machines to agricultural implements 

and the heaviest road vehicles. Whether in size or 

quantity, Sankey are set up to put two and two together on 

a very large scale indeed. If your production plans need room for 
improvement, one of Sankey’s fifty 

acres may well provide exact; 


what is needed. 
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If it’s a big job call in 
Sankey 6: wettineron 


JOSEPH SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE 


TELEPHONE: s00 WELLINGTON, SHROPSHIRE. TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRE 
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every other 


DESOUTTER 


tool is exported 








The Managing Director 
has recently returned from abroad, 
where he has made a 
considerable impression on 
Desoutter’s Overseas 
Representatives. 


DESOUTTER BROS., LTD., THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346 (§ LINES). TELEGRAMS : DESPNUCO, HYDE, LONDON. 
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The world’s biggest display of equipment 


for saving... 7/ME...COST...EFFORT...in industry 


INTERNATIONAL 


~ MAO Les 
f 


a BY 


THE 


MECHANICAL HANDLING 
EXHIBITION 


AND MATERIALS HANDLING CONVENTION 
Earls Court, London, 7-17 MAY, 1958 


Mechanical handling is to-day’s vital factor in 
industrial cost reduction. 

What are the latest advances in this field? 
What devices and methods are now available to 
cut production costs by speeding up and smooth- 
ing the flow of materials and finished products 
in factory and warehouse ? 

The 1958 MECHANICAL HANDLING EXHIBITION 
holds the answers to these questions. Here at 
Earls Court, 7-17 May, you will see the biggest 
display ever staged of equipment and techniques 
to save time, space and effort. Here, too, is your 
opportunity to consult leading manufacturers of 
labour-aiding equipment and to discuss with 
experts new ways of speeding production—of 
achieving higher output for less cost in both large 
and small organizations. This is the year’s out- 
standing industrial event! Post the enquiry form 
below for full details and season ticket. 


AN EXHIBITION full of interest 


‘MECHANICAL HANDLING’—AN 


* The world’s largest display 
of labour-aiding and cost- 
saving devices in the world’s 
largest exhibition hall. 


* Convention where experts 
from many countries will 
explain their methods of 
speeding production. 


* Half a million square feet of 
space, showing every type of 
equipment, large and small, 
from handtrucks to com- 
plete factory installations. 


* Something to save time, cost 
and effort in every industry 
from bottling to building. 


* Free consulting bureau and 
industrial cinema during ex- 
hibition hours (10 to 6). 


ILIFFE JOURNAL 


for all concerned with production 


MAIL THIS FORM TODAY for descriptive brochure and free season ticket 


To MECHANICAL HANDLING - DORSET HOUSE 


STAMFORD STREET 


Please send 1958 Exhibition Brochure, free season ticket, etc. 


NAME 


ADDORSSS 
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LONDON : S.E.1 
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Everybody needs FRY’S 








Through many years of service, the 
bodywork of this car has withstood the 
combined attack of weather, vibration and 
road shocks. But that’s the sort of record 


Body Solders 


you expect from bodies filled with... Aappry - BELFRY : CLOISTER 





Fry’s Metal Foundries Limited, Tandem Works, Merton Abbey, London, S.W.19. Tel: MITcham 4023 


And at 
MANCHESTER ‘ GLASGOW ‘ BRISTOL & DUBLIN 


M,R.P. © 
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aly Lines for all the Ces AG (1065 


THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND 











AUTOMOBILE 
ENGINEER 


CONTENTS 


Editorial British and American Productivity 
German Commercial Vehicles Some of the latest 
developments and trends 


Roll Axes W. Steeds, O.B.E., B.Sc., A.C.G.L, 
M.I.Mech.E. General considerations relating to roll about 
the lateral and longitudinal axes, and geometric requirements 


for the elimination of roll forward, or brake dive 

New Plant and Tools Recent developments in production 
equipment 

Crankshaft Heat-Treatment Eguipment by The 


CONTINUOUS-FLOW MACHINING LINES eile The © 
ane i c 0. LA 4 0 7 
CLEEMNNG TRAMOPOR MACHINGS. HAVE Incandescent Heat Co. Ltd. at The Scottish Stamping and 


BEEN INSTALLED TO INCREASI rHI ; . 
RATE OF PRODUCTION OF THE PERKINS Engineering Co. Lid 
P3/144 THREE-CYLINDER DIESEL ENGINI 


Manufacturing Small Diesel Engines New flow lines and 
transfer machines for the production of major components 
Published the second Wednesday in every month of the Perkins P3 144 three-cylinder unit 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 Production Research A brief survey of PERA activities 
Telephone - Waterloo 3333 (60 lines it 
Telegrams « Sliderule, Sedist London in 1957 
The annua! subscription inland and overseas 
is £3 Os Od including the special number DAF Hydro-Pneumatic Brake System Arrangement and 
Canada and U.S.A. $8.50 
operation of the compressed air servo control for the hydraulic 


brakes of tractors and trailers or semi-trailers 
BRANCH OFFICES 


Coventry + 8-10 Corporation Street 

Telephone - Coventry 5210 

Birmingham - King Edward House, New Street, 2 
Telephone - Midland 7191 

Manchester - 260 Deansgate, 

Telephone « Blackfriars 4412 and Deansgate 359 
Glasgow + 268 Renfield Street, ¢ 

Telephone - Central 126 


Engine Testing A new and inexpensive Heenan and 
Froude dynamometer 


Current Patents A review of recent automobile 
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Fuel-injection, mixture-compress- 

ing engine 

This arrangement of a petrol-injection 
engine has a relatively shallow combustion 
space A formed in the cylinder head and 
extending laterally beyond the circum- 
ference of the cylinder bore. The spark 
plug B is located at an angle in the roof of 
the combustion space and the injector C 
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No. 768520 


at an angle in the cylinder wall; both lie in 
a plane containing the cylinder axis. Of the 
type delivering a conical fuel spray, the 
injector is directed towards the inlet valve 
D seated vertically in the face of the 
cylinder head. The uppermost portion of 
the fuel spray, however, enters the com- 
bustion space and is reflected from the 
surface of the wall E, which is at an angle 
to the vertical, towards the spark plug 
electrodes. Exhaust valve F is mounted 
vertically in the combustion space. 
Advantages claimed for the arrangement 
are that the main portion of the fuel is 
directed towards the air entering past the 
inlet valve; a portion of the spray is 
reflected towards the spark plug zone and 
ensures ignition under all conditions of 
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operation; and the hot exhaust valve is 
adjacent the spark plug and minimizes 
any tendency to pinking. Patent No. 
768520. Daimler-Benz A.G. (Germany). 


Power-assisted steering gear 


On this rack and pinion steering gear the 
hydraulic servo-motor intervenes only at 
moderate and low speeds when manual 
operation of the steering wheel becomes 
difficult. The gear comprises a casing A 
in one end of which is a cylinder B in 
which slides a piston mounted on a rod 
connected to the rack C. Engaging the 
rack is a pinion D secured on a sleeve E 
coupled by a rubber bushing F to the 
tubular steering shaft. Both sleeve E and 
the steering shaft are formed with dia- 
metrically opposite slots, the one longi- 
tudinally and the other at an angle of, say, 
45 deg. These slots are engaged by four 
rollers on the head of a T-shaped 
member G carrying the slide of the 
hydraulic control valve H. 

On one side of this valve is a branched 
return line to reservoir J and a centrally 
disposed pressure line from the pump K 
and the accumulator L. From the other 
side, two lines are connected respectively 
with opposite ends of the power cylinder B. 
These lines are cut by a two-position slide 
valve M which either places the lines in 
communication with the cylinder ends or 
shuts off the lines and places the two ends 
of the cylinder in communication with each 
other. Operation of this valve may 
be manual or automatic to bring in the 
hydraulic system at vehicle speeds less than 
25 km/hr or when first or reverse gears 
are engaged. 


The rubber coupling F is so rigid that” 


under normal running conditions the 
relationship between sleeve E and the 
steering shaft is unaffected: When, how- 
ever, the rack is opposed tg a resistance 
greater than the predetermined value, the 
coupling flexes angularly and the juxta- 
posed slots move the member G and the 
control valve slide to connect the pressure 
line to the appropriate end of the actuating 
cylinder. The piston then operates the 
steering gear through the rack. Patent 
No. 768264. S.A. Andre Citroén (France). 


Automatic regulation of valve lift 


The lift of an engine valve is automatic- 
ally regulated in dependence on engine 
speed by means of a hydraulic device 
incorporated in the valve operating 
speed 


mechanism. Decreasing engine 
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gives a smaller, and increasing engine 
8 a larger, valve lift. The velocity 
stream of air or mixture entering 
linder at low engine speeds is subst 
ally increased as a result of the thrott! 
action, while full charging is ensured 
high engine speeds. On engines 
with overlapped timing the system shows 
to advantage as the smaller valve lift at 
low engine speeds reduces the overlap and 
consequently the loss of unburnt mixture, 
Starting and tick-over are also improved, 
it is claimed. 
In the example, a pushrod A actuates, 
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Crankshaft angle xx, 


No. 768336 


through a plunger B guided in a bushing C, 
a conventional overhead rocker lever D. 
A piston-type regulating member E is 
guided in the end of the pushrod and, 
under the constraint of spring F, holds 
plunger B up to the rocker end. The head 
of member E is sealed to the top of the 
pushrod by means of a resilient bellows G | 
to form a reservoir for hydraulic fluid. 
A spring-loaded, non-return valve H is 
arranged in the interior of member E 
control the passage connecting the pressure 
space, below member E, and the reservoir. 
When the device is subjected to axial 
pressure, either by the pushrod when the 
engine valve is being opened or by the 
rocker when the valve is being r 
to its seat, the non-return valve closes and 
fluid can be transferred from pressure 
space to reservoir only by way of the clear- 
ance between member E and the pushrod 
guide at a predetermined leak rate. Between 
strokes the clearance between plunger B 
and rocker lever D is taken up by spring F; 
valve H opening and fluid being returned 
from the reservoir to the pressure space. 
The diagram shows pushrod stroke and 
valve lifts plotted against crankshaft 
angularity. At high speed the device 
substantially rigid and the valve lift Vm is 
equal to the pushrod stroke S. However; 
as speed is decreased the valve lift ® 
reduced as shown by curves V, and Vy 
and the closure of the valve occurs earliet, 
as at X, and X,. In these circumstances: 
clearance arises in the operating mechanism 
from points Y, and Y, on the pushrod 
curve S. Also described is an application” 
of the device to the pivot bearing of #) 
tappet finger operating in conjunction witli” 
an overhead camshaft, In that instance the 
device does not add to the reciprocating” 
weight of the mechanism. Patent No. 
768336. Daimler-Benz A.G. (Germany). — 
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Rear bearing for a gearbox 


The heavy thrust loads imposed in certain circumstances, via the 
propeller shaft, can best be resisted by Timken tapered-roller bearings, 
which also provide ample radial load capacity. 


The drawing shows a pair of Timken bearings in this situation, with 
their pre-load controlled by a spacer supplied with the bearings, 
giving an arrangement which is proof against mal-adjustment. 


tapered-roller bearings 
MADE IN ENGLAND BY BRITISH TIMKEN LTD. 


DUSTON NORTHAMPTON (HEAD OFFICE); DAVENTRY AND BIRMINGHAM 








3,600 OPERATIONS A DAY WITHOUT BREAKDOWN! 


Outstanding Performance of Atlas Copco Air Hoists at Ford’s 


As pioneers of mass-production, the Ford Motor Com- 
pany utilises the latest developments and equipment in 
this field. An example of their progressive policy comes 
from the Ford works at Dagenham. There, for the past 
eighteen months, a number of Atlas Copco 8 cwt. air hoists, 
type MT 505, have been handling parts and materials in 
high temperatures and in atmospheres contaminated with 
dust and harmful chemicals. 


Several Atlas Copco air hoists have been placed near the 
furnaces, both in the carburising plant and on the engine- 
block moulding line transferring the block from one con- 
veyor belt to another. Despite the arduous conditions im- 
posed by the furnaces, the hoists have made 3,600 journeys 
a day since their installation without a single breakdown or 
major overhaul. 


Motors completely protected 

The reasons why Atlas Copco air hoists have continued to 
operate so efficiently under such conditions are these: the 
motors are totally enclosed and impervious to dust; there 
are no electrical insulations liable to attack by heat; the 
units are constantly lubricated by atomised oil entering 
the motors with the air stream. Because of this high degree 
of protection, an Atlas Copco air hoist was selected for 





operation above a tank containing trichlorethylene—a 
chemical de-greasing agent. In this application the hoist 
lifts metal parts requiring de-greasing into and out of the 
tank. The trichlorethylene fumes would soon disperse oil 
on the working parts of the hoist if it weren’t for its un- 
ique lubrication system. 


Due to their sound construction, so reducing maintenance 
to a minimum while operating over long periods under 
unfavourable conditions, Atlas Copco air hoists are con- 
tributing to increased production and efficiency at Dagen- 
ham—as they could in your works, 


World-Wide Sales Service 


The Atlas Copco Group puts compressed air to work for 
the world. It is the largest group of companies specialising 
solely in the development and manufacture of compressed 
air equipment. It embraces Atlas Copco companies or 
agents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact 
your local Atlas Copco Company or Agent. If you have 
any difficulty, please write to:— Atlas Copco AB, Stock- 
holm 1, Sweden, or Atlas Copco (Great Britain) Ltd., 
Beresford Avenue, Wembley, Middx. 


THE Sltlas Copco GROUP OF COMPANIES 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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In a bas-relief found at Nineveh there is shown the 
transport on skids of a huge sculptured stone ; 
a horde of slaves pull on ropes while 
others assist with a large lever at the rear. 
The most interesting feature of the bas-relief, however, 
is the clear depiction of spoked wheels in 
the handcarts which are bringing up the tackle — 
wheels which appear to be the same in essential 
detail as the wheel of today, and a great advance 
on the solid dise hacked from a log. 
But the bearings on which the wheel is carried have 
developed in a fashion which would have greatly 
eased the labour of the slaves of Nineveh. 
The comprehensive range of anti-friction bearings 
manufactured with precision and accuracy 
by S806 are to be found wherever wheels turn. 





THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON + BEDS 


G147 THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER & <, os 
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British and American Productivity 


Ix recent years the annual percentage increase in 
productivity for all British industries has not only been less 
than that of the United States of America but has also been 
less than that achieved in several European countries. 
Unfortunately, it is not possible to segregate the figures for 
a specific industry to allow a direct comparison between 
the British and American automobile industries, but there 
is not the slightest doubt that all in all the productivity 
norm in America is much higher than in this country. 

So far as production engineering is concerned, the 
automobile industry is the most advanced, the most 
efficient and the most adventurous of British mechanical 
engineering industries, and it is therefore of interest to 
consider the reasons for the difference in American and 
British productivity levels. 

Various reasons are often advanced but they are seldom 
argued to a conclusion. There are people who say that the 
very much higher American output is by far the most 
important factor, and leave it at that. This is to evade and 
not to face the facts. Others, and with greater justification, 
point out that in America the man on the shop floor, far 
from opposing, positively welcomes innovations that will 
increase output per man-hour and that only too often the 
converse is true in this country. 

Of these two reasons, the first is the more frequently 
quoted, but whether the facts support it, is another matter. 
On this question a booklet, “‘ Automation in North America,” 
recently published by Her Majesty’s Stationery Office for 
the Department of Scientific and Industrial Research, is 
not without interest. The author, a D.S.LR. staff engineer, 
spent six months during the winter of 1955-56 studying 
American automation developments. Many of his findings 
refer to the automobile industry. 

' That, in general, the American automobile industry has 
carried automation to a pitch beyond that of the British 
industry is indisputable. Nevertheless, what we have 
garnered from the publication referred to above and from 
other sources convinces us that the difference is less than 
is commonly supposed, and is certainly not great enough 
to account for the known difference in productivity. There 
are, indeed, British developments, some of them more than 
five years old, that are still not equalled in the U.S.A. 
To quote only two, there are the Austin assembly factory 
at Longbridge and the Garrington press forge at Bromsgrove. 

Probably, the greatest differences in productivity are 
met in foundry work and, to a lesser degree, in body 
manufacture. In each case the volume of output is a fairly 
important factor but developments now in progress in this 
country should, to some extent, redress the balance. For 
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metal-cutting processes the differences are not generally 
so marked. In fact, an analysis of production cycle times 
for the various component parts of an engine suggest that, 
broadly, there is no substantial difference between the 
achievements of the major British producers and those of 
most of the American producers. It must, however, be 
admitted that in one or two American factories complete 
re-tooling that has been carried out in the past two years 
has led to a much higher output per hour than obtains 
generally in America or at all in Britain. However, although 
the machine cycle time, say for a cylinder block, may be 
approximately the same in both countries, a greater degree 
of automation is employed in America; as a consequence, 
the direct labour is less but not of an order that will fully 
account for the difference in man-hour productivity. 

The human factor is, of course, one of the great imponder- 
ables in any consideration of the question of productivity. 
It does seem however, that the American approach to 
problems raised by advances in production engineering are 
different from the British approach. For example, American 
industries seem to employ on the factory floor more 
professional engineers of high standard than do comparable 
British firms, and they give production engineers as high a 
status as that enjoyed by their other professional staff. 
Furthermore, the American automobile industry gives its 
operatives more specialized technical training at advanced 
level than is usual practice in this country. The Chrysler 
Corporation, for example, runs its own Institute of 
Engineering in Detroit. This comprises an undergraduate 
school, offering courses similar to British National Certificate 
courses, and a graduate school authorized by charter to 
award a higher degree—Master of Automotive Engineering. 
As a result the people employed at foremen and super- 
intendent level seem to have a better theoretical training 
than is common in British automobile plants. The develop- 
ments now taking place in Colleges of Technology should 
lead to an improvement in this’ respect. 

Probably the most important single factor is the trade 
union attitude to automation. In America there is no 
appreciable opposition to its introduction. There are 
frequent strikes for more pay but few against new machines 
or fresh methods. Indeed North American workers are 
much more likely to go on strike if their automatic equip- 
ment breaks down and they have once more to load and 
unload their machines by hand. 

A similar spirit must be engendered in this country if 
productivity is to be increased by the fullest possible use 
of production resources—a matter of vital concern not only 
to the industry but also to the whole British economy. 
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Above: This installation of the Austin engine in the Tempo chassis is 
indicative of a trend away from the employment of low-powered engines 
in this type of vehicle. Interesting features of this particular installation 
are the mounting of the engine behind the seats for the driver and 
passenger, and the front-wheel-drive transmission arrangement 


Right: The occupants of the cab of the Borgward, 14 ton, front-wheel- 
drive vehicle have an exceptionally good range of visibility 


Boecauen of Germany’s geographical circumstances, 
that is, its central position in the European Continent, road 
and rail transport are of great importance there. The 
increasing tempo of mass production incustries, and the 
consequent demand for delivery of components and materials 
to supply these industries at regular short intervals, has 
tended to favour road transport, which does not suffer from 
the drawback of time losses owing to shunting and transfer- 
ence from one vehicle to another for delivery from door-to- 
door. 

Competition in the German commercial vehicle market 
is at present extremely fierce. This is partly because there is 
in that country a large number of heavy commercial vehicle 
manufacturers, nearly all with a high production capacity, 
and partly because the recently introduced legal restrictions 
with regard to overall dimensions and axle weights are so 
obviously impracticable that operators are convinced they 
will be changed before they are due to come fully into 
effect in 1960: as a result, purchases of commercial vehicles 
are being postponed wherever possible until customers are 
sure that their new vehicles will conform with the revised 
regulations. The principal objection to the current regula- 
tions is that in two years’*time, over 60 per cent of the 
vehicles currently in use will not meet the requirements 
that are due to come into force then. Undoubtedly these 
conditions are leading, at least temporarily, to even greater 
efforts than ever before by German manufacturers in the 
export field. 

The fact that heavy commercial vehicles are now so 
difficult to sell in Germany has temporarily led to the 
financial embarrassment of the manufacturers of this class 
of vehicle in that country. However, rumours that were 
current at the time of the Frankfurt Show, to the effect that 
two of the largest and best known German manufacturers 
were about to go into liquidation, proved to be unfounded. 
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VEHICLES 


Some of the Latest Developments and Trends 





Paradoxically, the present difficult situation has expedited 
certain developments. Among the latest is a chassisless bus, 
with air suspension, introduced by Biissing. This is the first 
bus without a separate frame to be constructed by this 
Company. Underfloor engines, mounted amidships, are 
employed for the first time by M.A.N., Mercedes-Benz and 


Krauss-Maffei. Hitherto, these three manufacturers have 
favoured the rear-engine layout. The Krauss-Maffei 
underfloor-engined bus is powered by a Biissing water- 
cooled unit instead of the Deutz air-cooled units with which 
the other passenger-carrying vehicles of this Company are 
equipped. 

Another trend is towards the employment of underfloor 
engines for trucks. A noteworthy example of this type of 
design is the Henschel HS 90. It is also significant that the 
B.M.C. A35 and A50 engines have been adopted to power 
the Tempo Viking Rapide and Matador vehicles respectively. 
Apparently, there is a demand for these more powerful 
units, particularly in the passenger-carrying versions of 
these vehicles, because they provide better acceleration. 

Improvements continue to be made in cab design, 
particularly with regard to those features that affect driver 
comfort. A great deal of attention has been paid to noise 
reduction. Some cabs are trimmed with perforated hard- 
board, backed by a noise-absorbent material, such as glass 
wool. All-round visibility is receiving special attention. 
The cab of the new Borgward 1} ton vehicle is a good 
example of this trend. Interior as well as exterior styling 
also are regarded by some manufacturers as important. An 
unusual instrument panel arrangement can be seen in the 
accompanying illustration of the interior of a Magirus 
Deutz cab. 

An outstanding development is, of course, the widespread 
introduction of air suspension. This subject has already been 
discussed in detail in the December 1957 and January 1958 
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Three-point pivot 
mounting employed 
for the intermediate 
bearing for the pro- 
peller shaft of the 
Biissing LS 5 truck 





issues of Automobile Engineer. The coil spring suspension 
systems that were introduced at the Frankfurt Show two 
years ago have, in many instances, been further developed 
and are currently offered as standard equipment in a number 
of vehicles. 


Borgward and Biissing 

Borgward G.m.b.H. have come into line with most of the 
other Continental manufacturers by introducing a 14 ton 
vehicle that is designed specifically for commercial applica- 
tions instead of being a modified version of the private car 
chassis. In this vehicle, front-wheel-drive has been adopted 
to enable a low floor level to be obtained in the rear portion. 
A low floor is, of course, almost essential for vehicles such as 
small buses, in which headroom is important, and it is 
certainly desirable even for purely goods-carrying vehicles. 
Forward control has been adopted to enable the largest 
possible floor area to be obtained in the load-carrying part 
of the body. 

This vehicle is offered in three standard forms: one is a 
drop-side truck, another a van, and the third is a twelve- 
seater bus. It can be equipped with either a 1-75 litre diesel 
unit or a 1-5 litre petrol engine. The assembly comprising 
the engine, gearbox and radiator is mounted on a detachable 
frame that can be wheeled away from the remainder of the 
vehicle for maintenance purposes. Independent suspension 
is employed for all four wheels, the Coil spring and wishbone 
layout having been adopted. In the truck cabs, a wide rear 
window is incorporated and the rear corners are glazed. 
A one-piece curved windscreen is also employed, so the 
all-round visibility is exceptionally good. 

Among the latest designs by Biissing-Nutzkraftwagen 
G.m.b.H., of Brunswick, is the LS 5 truck chassis, intended 
for an all-up weight of 9,300 kg. Its carrying-capacity is 
approximately 5,200 kg. The chassis has a wheelbase of 
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4,300 mm, a track of 1,665mm and an overall length of 
7,165 mm. 

This model is powered by a type S 5 diesel engine of the 
six-cylinder, in-line, four-stroke water-cooled layout. The 
bore of the engine is 96 mm and the stroke 125 mm, giving 
a swept volume of 5-43 litres. A power output of 110 b.h.p. 
at 2,600 r.p.m., according to the DIN 70 020 specification, 
is quoted. This represents 119 gross b.h.p. by the S.A.E. 
rating. The maximum torque of 34 kg-m is developed at 
1,600 r.p.m. 

A large, edge type, self-cleaning oil filter is installed in 
addition to the normal felt element filter. At the front end 
of the crankshaft there is a Mecano torsion vibration damper. 
As is standard practice on the Biissing vehicles, the radiator 
and fan are fully shrouded, the fan being a six-bladed cast 
aluminium unit. 

Among the other interesting details of this chassis is the 
three-point, rubber-bushed mounting for the intermediate 
bearing of the propeller shaft, which is shown in an accom- 
panying illustration. All three of these bushes are installed 
transversely relative to the chassis frame and their axes are 
parallel. Thus, the mounting has greater flexibility in the 
transverse direction than in the fore and aft and vertical 
directions. 

Conventional semi-elliptic springs are employed both for 
the front and rear axles. At the rear, semi-elliptic helper 
springs are incorporated and when they come into operation 
their ends come up against rubber stops. The bump stops 
for each axle are of square section. They have vertical holes 
in their centres to receive their holding down bolts and to 
give a hollow rubber spring characteristic. Each spring has 
an eye at its front end and a slider arrangement, instead of a 
shackle, at the rear. Two leaves project into the slider, the 
end of one of them being bent down through 90 deg to prevent 
the spring from jumping out of its slider under excessive 
rebound conditions during operation over rough terrain. 


Mann und Hummel G.m.b.H., of Ludwigsburg, make this air intake filter 
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There are two features of interest on the LU 7 underfloor- 
engined chassis. One is that an oil-water heat exchanger is 
installed on top of the engine. This is to obtain a relatively 
rapid warm-up under very cold conditions. The other is that 
the radiator installation is unusual because of the restricted 


space available. A fully-shrouded, seven-bladed fan is 
employed, and its blades have an unusually large chord. 
The hub diameter also is large and the tip clearance is only a 
little over } in. The radiator is mounted well forward of the 
engine and the fan is driven by a belt from the front end of a 
shaft equipped with two Layrub couplings. The rear end 
of the shaft is, of course, coupled to the crankshaft. 

Clean air is taken from a point well forward of the front 
wheels, through a large rectangular duct to the radiator and 
thence into a collector box immediately behind the radiator. 
The fan is mounted in a sleeve, or shroud, on the rear face 
of this box. Presumably, the object of the collector box is 
to ensure that a uniform distribution of air flow is obtained 
throughout the whole of the radiator. Evidently the arrange- 
ment is very efficient, because the radiator is of relatively 
small proportions. 

The standard version of the TU 5 has semi-elliptic springs 
at the front and rear, but the TU 5S is equipped with an air 
suspension system, described in the December 1957 issue 
of Automobile Engineer. Both versions are of integral 
construction. An underframe is employed to carry the 
mechanical components, so that the chassis can be driven 
under its own power to the body-builders. This frame, 
however, has to be integrated with the body to make the 
structure adequate to carry the normal operating loads. 
The vehicle is powered by the six-cylinder underfloor diesel 
engine, type U 5. This engine has the same cylinder dimen- 
sions, output and torque as those of the $5 unit, already 
mentioned. 


Ford and Eylert 

An interesting detail of the German Ford front axle 
designed for a maximum load of 2-8 tonnes is the steering 
damper, which is shown in an accompanying illustration. At 
each end of the track rod there is an assembly comprising 
four circular friction pads, spring-loaded between steel 
leaves fixed alternately to the wheel hub and the track rod. 
A coil compression spring round the lower end of the pin 
that holds the assembly together provides the preload, 
which can be adjusted by means of a nut on the threaded 
lower end of the pin. 

Ford-Werke A.G. have recently introduced the FK 1250 
pick-up truck. Apart from the fact that the body of this 
truck is integrated with the cab, it closely resembles the larger 
range of trucks, in that it has drop sides and a tail board 
that also can be let down. A noteworthy feature of this 
vehicle is that it is of the forward control layout, the engine 
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Left: The Ford FK 1000 bus with the step, under 
the side door, in the fully retracted position 


Below: In the Ford FK 1250 truck cab, the 
engine is installed between the two seats 


- 


Below: Ford FK 1000 bus 
with the step lowered 
and the side door open 
to show the arrange- 
ment of the bulkhead 
between the front and 
rear compartments 








being well back between the two seats in the cab. The only 
obstruction on the cab floor is a forward-extending tunnel, 
which is part of the air duct to the radiator. To enable the 
engine to be installed so far back, the rear panel of the cab, 
which also forms the front panel of the pick-up body, is made 
in two pieces. The lower piece, below the waist rail, is set 
back about 14 in and is dished to a depth of approximately 
1?in at the centre. A deep pressed cover, hinged at its 
forward end, is fitted over the engine in the cab. 

A noteworthy feature of the installation is a push-pull 
control for the radiator drain cock. The engine sump is 
behind the cross member that carries the front suspension. 
There are two seats, mounted one over each wheel arch. 

Other features of the cab layout are as follows. The 
headlamps are mounted in apertures in the front panel, their 
reflectors and electrical connections being protected by 
dished pressings assembled over them inside the cab. The 
left-hand one is further protected from damage by the 
steering column, which is immediately behind it, and a 
cross bar is fitted behind the right-hand housing. This 
cross bar, which forms a foot rest for the passenger, is 
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attached at one end to the tunnel and at the other to the 
scuttle side-panel. As can be seen from the accompanying 
illustration, this arrangement gives exceptionally good 
accessibility for service. The toeboard is pressed locally 
round the foot of the steering column, to clear the steering 
box. 

With a forward control layout, the heater installation 
presents some difficulties. In this vehicle, the problem has 
been solved in a most economical manner. The heater is 
mounted on the forward end of the radiator tunnel in the cab. 
As can be seen from the accompanying illustration, a hori- 
zontal duct extends laterally on each side of the unit to 
distribute warm air over the feet of the driver and the 
passenger. Flexible hose connections are taken from these 
ducts to the two demister apertures on top of the facia. The 
unit is equipped with a three-position valve, the positions 
being off, defrost, and demist and interior heat. A flap in 
the rear wall of the housing for the heater can be opened to 
allow fresh air to by-pass the heater element and come 
directly into the cab. A water valve control knob is mounted 
on the tunnel, immediately behind the heater. An electric 
fan is mounted in the base of the heater unit and takes air 
from the channel leading to the radiator. 

The duct to the radiator is completed by a channel of 
approximately inverted top hat section, mounted under the 
tunnel. At first sight, it might appear surprising that the 
radiator is served by a completely enclosed duct. However, 
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A steering damper of the friction type is incorporated at each end of the 
track rod of the Ford front axle designed for a maximum load of 2-8 
tonnes; each damper is adjustable by means of a split-pinned nut 


the reason for this is obviously that the space available for 
the radiator is unusually restricted and that a highly efficient 
ducting system is therefore necessary in order that a radiator 
of the smallest possible size can be used. The hand brake is 
of the pull-up, pistol grip type, and is mounted on the 
tunnel. 

This vehicle is powered by the 14 litre Taunus 15M engine. 
The gear ratios are 4:23:1, 2°47:1, 1-57:1 and 1:1. 
A reverse ratio of 5-41: 1 has been adopted. These ratios 
are also common to the FK 1000/1-5 and FK 1000 models. 
An axle ratio of 5-14: 1 has been adopted for both the 
FK 1250, and the FK 1000/1-5, but that for the FK 1000, 
which has a 1:2 litre engine, is 5°83: 1. All the following 
dimensions are common to the three models. The wheelbase 
is 2,300 mm, while the track is 1,340 mm at the front and 
1,360 mm at the rear. An overall length of 4,300 mm is 
quoted, the width is 1,740 mm, and the unladen height is 
1,965 mm. A loading platform 2,600 mm long X 1,600 mm 
wide has been adopted. The unladen weights of the vehicles 
are 1,150 kg for the FK 1250 and FK 1000/1-5, and 1100 kg 


Left: Installation of the heater in a readily accessible position on top of 
the radiator duct in the Ford FK 1250 pick-up truck cab 


Below: Two views of the Eylert trailer axles and their semi-elliptic 
springs, the trailing ends of which bear in slider brackets on the ends of 
a centrally-pivoted cruciform link mounted under the chassis frame 
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for the FK 1000; the laden weights are 2,400 kg, 2,150 kg 
and 2,100 kg respectively. 

A new version of the FK 1000 vehicle was exhibited at 
the 1957 Frankfurt Show. It is a bus, with a seating capacity 
of 11, including the driver. There is a bench type seat for 
three at the rear, and forward of it are two pairs of seats, one 
in front of the other, arranged so that there is a gangway 
along the side adjacent to the door. Another seat folds up 
against the side, immediately behind the door. The ninth 
seat behind the bulkhead separating the rear compartment 
from the front is alongside the forward pair of seats. It can 
be swung forwards on hinges to make room for the passengers 
passing through the door to the seats behind it. Of the two 
seats forward of the bulkhead, one is, of course, for the driver. 

As can be seen from the accompanying illustration, there 
are two doors forward of the bulkhead, one on each side, 
and a third immediately behind the door on the right-hand 


Henschel underfloor-engined truck, with the engine cover on the left-hand 
side swung downwards about the hinge that secures its lower edge 
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Left: The 90 b.h.p., compact underfloor engine used in the Hensche| 
HS 90 truck, which is illustrated at the foot of the opposite page 


Below: Because of the restricted space for the radiator in the Hensche/ 
underfloor-engined truck, the header tank is mounted between the cab 
and body, where it is readily accessible for checking and topping up 








side. All the doors hinge on the pillars at the ends of the 
bulkhead. A noteworthy feature in connection with the 
third door is that the pin that secures the check strap to it 
can be removed so that the door will fold right forward until 
it is almost flush with the side of the vehicle. Movement 
of this-door is limited by a rubber stop mounted on the front 
door. Fhe pin is secured to the door by a piece of cord, so 
that it will not get lost. There is also a door at the rear end 
of the vehicle. 

The window arrangement is as follows. Each of the front 
two doors has two horizontally-sliding panes of glass. The 
next two windows behind on each side have sliding forward 
panels, while the rear panels are each hinged at their front 
edge and have a toggle fastener at their trailing edge, so that 
they can be opened to give draught-free ventilation. The 
two rear quarter lights are curved and, like the rear light, 
are, of course, fixed. There are three transparent panels 
immediately above the cant rail on each side, and a sunshine 
roof with a canvas cover. 

Another feature of this vehicle is a hydraulically-actuated, 
retractable step under the door sill at the side of the rear 
compartment. A single movement of a lever in the driver’s 
compartment brings the step downwards and out from its 
retracted position. To assist people getting into the front 
three seats of the rear compartment, a grab handle is fitted 
to the top of the bulkhead, that is, at waist height. A shelf, 
or table, is also mounted on the rear face of the bulkhead. 

The specification of this vehicle is much the same as that 
already given for the FK 1250. Its unladen weight is 1,150 kg 
and its laden weight is 2,150 kg. This particular version of 
the FK 1000 vehicle is powered by the 1°5 litre Taunus 
engine, instead of the 1-2 litre unit. 

At the 1957 Frankfurt Show, a trailer manufactured by 
Eylert K-G., Fahrzeugfabrik, of Wuppertal-Sonnborn, was 
exhibited on the Ford stand. An interesting feature of this 
vehicle is the suspension of its two rear axles, which is shown 
in the accompanying illustrations. Both axles are mounted 
under semi-elliptic springs. Each spring has an eye at 
its forward end, by means of which it is secured to the hanger 
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bracket below the frame. The trailing ends of the springs 
bear on slider pads mounted on the ends of a centrally 
pivotec: lever. As viewed in plan, this lever is of X-shape and 
its pivot is above the rear axle. Thus, the two forward- 
extending arms carry the trailing ends of the springs of the 
forward axle and its two rearward-extending arms carry those 
of the rearmost axle. 

It is of interest to compare this arrangement with the short 
rocker arm layout more commonly adopted, in which the 
ends of the rockers carry adjacent ends of the springs, that is, 
the trailing end of the forward spring and the leading end 
of the rear spring on each side. The rocker lever on the 
Eylert trailer is large, and therefore both heavy and costly. 
On the other hand, because of the length of its arms, a much 
larger amplitude of motion of one axle relative to the other 
is possible than with the short rocker arrangement. This 
probably enables the trailer to ride better over very rough 
terrain. Also, because of the large radius of the arc through 
which the lever oscillates, the relative motion between the 
slider pads and the spring ends is small, so presumably the 
rate of wear is low. 


Henschel 

Perhaps one of the most significant developments in 
Germany is the introduction of the new Henschel HS 90 
truck, with a horizontal underfloor engine. This vehicle has 
all the advantages but none of the disadvantages of a more 
conventional forward control truck. In other words, not 
only is the range of vision from the cab exceptionally good 
and the optimum space available behind, for the load-carrying 
platform, but also, as can be seen from the accompanying 
illustration, the cab floor is completely unobstructed, and 
furthermore, noise in the cab is reduced to a minimum, 
and there is no danger of engine fumes reaching the interior. 

Most of the horizontal engine is behind the cab, but some 
of it does project under the bench type seat for three. It is a 
four-cylinder unit, developing 90 b.h.p. Because of its short 
length, there is adequate space behind for the installation 
of tipper gear if required. All the components likely to need 
servicing attention are accessible from the sides and below. 
A hinged cover is fitted over the left-hand side of the engine 
to keep the injection equipment clean. The compressor, 
dynamo, water pump and starter are mounted on the right, 
above the sump. Because of the small amount of space 
available for the radiator, the header tank is mounted 
separately between the cab and truck body, where it is 
readily accessible for filling. 

In the design of this vehicle, special attention has been 
devoted to catering for modern traffic conditions. The 


The Henschel HS 90 truck has been 

designed for good manoeuvrability 

and ease of parking in congested 
traffic conditions in towns 
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A noteworthy feature of the cab of the Henschel underfloor-engined truck 
is its unobstructed floor and relatively clear range of visibility 


turning circle is only 12 metres. This is obtained with a 
wheel lock of 50 deg and a wheelbase of 3-10 metres. The 
overall length of the vehicle is 5-9 metres and the loading 
platform is 4-200 X 2-050 metres. 


Krauss-Maffei 

The Krauss-Maffei KMS 125 vehicle is supplied in 
different forms for town bus services, suburban routes and 
long-distance touring. It is powered by the Deutz, air-cooled, 
F6L614 diesel unit, developing 125 b.h.p. at 2,300 r.p.m., 
installed at the rear. This vehicle is of integral construction, 
the side panelling being of steel and the front, rear and roof 
of a corrosion-resistant aluminium alloy. This form of 
construction combines light weight, stiffness and strength. 
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Conventional semi-elliptic springs are employed at the 
rear, but a double transverse link type, independent system 


is installed at the front. This system was exhibition in 
mock-up form at the 1955 Frankfurt Show, and was illustrated 
in the November 1955 issue of Automobile Engineer. The 
accompanying line drawings show a few more details. 
Hollow rubber assister springs are mounted coaxially in the 
coil springs. These assister springs, of course, also act as 
bump stops. Both springs on each side are mounted on a 
platform on the stub axle carrier forging. The principal 
advantage of this is that the loads due to spring and bump 
stop reactions are not transmitted through the transverse 
links to the bearings. This not only increases bearing life 
but, since in the Krauss-Maffei vehicle these bearings are 
rubber-bushed, it also avoids trouble due to unwanted 
deflections. The telescopic hydraulic shock absorbers are 
connected to the stub axle carrier forgings. Maintenance 
work is reduced to a minimum by the employment of rubber 
bushes in both the front and rear suspension attachment 
points. 

The steering arrangements are of interest in that there is 
a pair of bevel gears, instead of the steering box, at the base 
of the column, through which the motion is transmitted to 
a horizontal shaft. This shaft is connected to the steering 
box, which is mounted above the three-piece track rod. 
With this arrangement, the correct steering geometry is 
obtained and steering movements, due to the bowing of the 
rods between the steering column and the wheels, are 
minimized. Presumably, it has been adopted to improve 
handling characteristics and reduce tyre wear. A similar 
arrangement is employed on the M.A.N. 420 HOCI1, but in 
the M.A.N. vehicle the steering box is mounted on the beam 
axle, instead of on the vehicle structure, and therefore a 
sliding joint has to be incorporated in the shaft. 


Magirus-Deutz 

Interesting interior layout arrangements and trim details 
are incorporated in the range of vehicles by Magirus-Deutz, 
of Ulm-Donnau. The type O 3500 H bus is powered by 
their six-cylinder, V-type, air-cooled engine, which is installed 
at the rear. A noteworthy feature of a recently exhibited 
long-distance touring version of this vehicle is the adoption 
of brightly contrasting colour schemes for the interior trim. 
It would appear that the inspiration that has led to the 
employment of this form of decoration has come from modern 
architecture, and there can be little doubt that the bright 
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The Krauss-Maffei independent 
front suspension and steering 
layout, showing how the steering 
mechanism incorporates a pair 
of double gears at the base of the 
column to transmit the drive to 
the steering box mounted adja- 
cent to the suspension assembly 








colours could be particularly attractive in sunny climates, 
where the pastel shades and more sombre colours tend to 
look rather flat and monotonous. 

The seats of this vehicle are covered with black cloth, 
trimmed with cream leathercloth round the edges, and 
decorated with cream piping. The bright colours are provided 
by square head-rest cushions, of foam rubber, covered on 
one side with a lemon yellow and on the other with a light 
red. In the vehicle displayed, these were arranged alter- 
nately with their red and yellow sides uppermost. Yellow 
curtains were fitted to the windows. The side panel trim 
was cream and the head-lining grey. A red and black floor 
covering was employed. The colour scheme for the exterior 
was principally three shades of blue. 

A sober and practical example of interior layout and trim 
is that of the Saturn F, forward-control cab. As can be seen 
from the accompanying illustration, the instrument panel is 
of rectangular, dished form, arranged in such a way that there 
is no danger of reflections on the screen at night. To the 
right of this panel is an indicator, used in conjunction with 
the ZF pneumatically-actuated gearbox, to show which gear 
is engaged. An unusual feature of the instrument layout is 
a very large red warning light to indicate when the engine 
temperature is too high; a conspicuous warning device 
presumably is an essential feature with an air-cooled engine. 

This vehicle is one of a number of German manufacture 
that have an unusual form of noise-absorbent trim. Wherever 
possible, the interior panelling is in the form of hardboard 
with rows of perforations about } in diameter by } in pitch, 
and approximately } in apart. Behind this is a glass wool, 
noise-absorbent padding. On panels of double curvature, 
such as the roof, the corners are generally mitred and the 
joints concealed by means of an aluminium strip. As can be 
seen from the accompanying illustration, the roof trim panel 
in the Saturn F cab is in three pieces. 

This type of acoustic treatment has been employed 
widely in buildings and also was adopted a year or two ago 
in some American private cars. In the cars, hide or leather- 
cloth is used instead of the hardboard. No doubt the type 
of hardboard used influences the results obtained, since the 
acoustic properties of this material vary considerably as 
between different grades. The object of this treatment is, 
of course, to prevent reverberation, as well as to provide 
insulation. 

The cab will seat four people. It has a separate seat for 
the driver on one side and for one passenger on the other 
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side, and between the two is a bench type seat mounted 
over the engine cowl. A footstool is provided for the two 
occupants of the bench type seat because of their relatively 
high position. It would appear that if the crew comprised 
only two persons, the seats to the right of the driver would 
form a tolerably comfortable bed for one. 

Large rubber clips hold down the engine cowl, as can be 
seen from the accompanying illustration. The use of rubber 
for these clips obviates the need for a separate spring and 
ensures that there is no possibility of rattles developing. 
Another interesting detail feature of the cab is the large semi- 
circular jets to distribute the demisting air flow over the 
screen. These jets are fabricated from two pressings, one of 
quarter-spherical form and the other a semi-circular baffle. 
The semi-circular baffle is near the screen and the quarter- 
spherical pressing is immediately behind it, the gap between 
the two forming the jet. There are two of these assemblies 
mounted on top of the facia, as shown in the illustration 
of this cab at the top of the right-hand column of this page. 


M.A.N. 

Maschinenfabrik Augsburg-Nurnberg A.G., of Nurnberg, 
have recently introduced a new six-cylinder underfloor 
engine, which is designated type D 1546 M1U, and which 
develops 160b.h.p. The swept volume of this unit is 
8,725 cm*. The illustrations of this engine show details of the 
layout, which therefore does not require further explanation. 
However, an interesting feature that is worthy of special 
note is the arrangement of the sump. This component is a 
casting, the lower portion of which is extended laterally, on 
one side underneath the cylinder block, and on the other 
side it extends to form a shelf on which the dynamo and 
water pump are mounted. The upper joint face is secured 
in the usual manner by relatively short set bolts, but long 
set bolts are passed through the crankcase to tighten down the 
lower joint face which, of course, is not below the oil level. 


Left: Instrument panel 
and control layout of 
the Magirus-Deutz 
Saturn F_ forward- 
control cab 


Right: M.A.N. _ six- 
cylinder underfloor en- 
gine viewed from 
below, to show how 
the sump extends 
under the block 





Right: Injection equipment, fuel filters and 

oil filler tube are in an accessible position on 

the left-hand side of the M.A.N. D 1546 M1U, 
six-cylinder underfloor diesel engine 
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Because of the rela- 
tively high position of 
the seat over the 
engine cowl in the 
Magirus-Deutz cab, a 
footstool is provided 





There are one or two unusual features on the 420 HOCI1, 
bus type chasis. For example, the steering box is mounted 
on a bracket bolted to the centre of the axle beam, and it is 
connected by a shaft to a bevel gear pair at the bottom of 
the steering column. This shaft has a universal joint at each 
end and a sliding joint at the front end. The object of this 
arrangement is to obviate steering interference owing to 
axle deflection. Both front springs have slider type end- 
fittings. Location is effected by the bottom two leaves, which 
are extended forwards clear of the main portion of the spring; 
the ends of these pairs of leaves are turned over to form 
eyes, which are pinned between lugs extended downwards 
on each side of the slider pad. The advantage of this 
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On the M.A.N. 420 HOC1 bus chassis, the ends of the semi-elliptic springs 
of the rear suspension are carried in slider brackets, and the axle is 
located by radius arms, which are splined on to an anti-roll bar 


Left: The deep trans- 
parent panel in the 
door of this Faun cab 
is a useful feature for 
vehicles operated on 
civil engineering sites 
liable to be littered 
with big obstructions 





W-shape pressings of top-hat section are interposed between the body 
cross bearers and the chassis of a number of Hanomag truck models 
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arrangement is that the shear loading of the portions of the 
leaves adjacent to the eyes is light and the possibility of failure 
is reduced. Also, since the bushes are not required to 
transmit heavy vertical loads, they can be relatively light. 

The rear suspension is also of the double slider type, but 
location is effected by two leaf type leading links, attached 
one to each end of the axle beam. The rear end of each link 
is pivoted between lugs on the spring seating pad bracket, 
Both are splined on to a common pivot pin, the dimensions of 
which are such that it serves as an anti-roll bar to improve 
the cornering characteristics of the vehicle. Under drive 
loading, these links are in tension, but under braking condi- 
tions they are in compression. Although, as can be seen in 
the illustration, they are relatively slender, they are, never- 
theless, adequate to take these loads. 

Shallow channel section seats for the ends of the springs 
are carried in brackets on the frame. They are of convex 
curvature, as viewed in side elevation. A separate seating 
pad is secured on top of each end of the springs, and these 
pads slide in the channel sections above them. All the wear 
is taken by these seating pads, which can be easily replaced. 

Another unusual feature of the chassis, but common to 
most if not all the M.A.N. vehicles, is the rear axle construc- 
tion. The axle comprises an I-section beam with a large 
eye at its centre, in which is carried the bolted-on final 
drive casing. There are two separate axle tubes of very light 
section, forward of the I-section beam. Their function is 


Front suspension and steering layout of the M.A.N. 420 HOC1 chassis 





Fahrzeugwerk Spitzer manufacture a body that can be readily attached 
to, or removed from, the rear of chassis of tractors for semi-trailers 
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to protect the half shafts and mechanism from foreign 
matter, and to carry the lubricant passing between the 


reduction gear housings. The final drive in this particular 
chassis is of the double-reduction type, the second reduction 
being effected in the wheel hubs. The engine is installed 
behind the rear axle. 


Mercedes-Benz 

Like many of the German manufacturers, Mercedes-Benz 
have introduced multi-fuel engines. However, Prof. Dr. 
Ing. h.c. Fritz Nallinger, director and chief engineer of that 
organization, has stated that his firm takes the view that these 
engines are justified only for military purposes and are hardly 
likely to be competitive with pure diesel engines in the 
economic and commercial field. 

Mercedes-Benz have developed their multi-fuel units 
from their OM 321, OM 315 and OM 326 engines. These 
units can be run even on fuels of high aromatic content, 
without any limitation of the octane rating and without the 
addition of oil or gas-oil. Among the kinds of fuel usually 
employed are: normal petrols, super petrols, military grades 
of fuel and petrol-benzol mixtures; these fuels cannot, how- 
ever, be used for starting. Other fuels, such as those used 
for jet propulsion units, engine kerosene, normal diesel fuels 
and lubricating oils can be used. 

Measurement of the pressure distribution in the com- 
bustion chamber and pre-chamber, with reference to the 
crank angle, have shown that these engines operate almost 
free from diesel knock, even with the less favourable fuels. 
The outputs of the engines are the same regardless of 
whether they are operated on Megas or on gas oil, provided 
the injection rate is increased when Megas is employed. 
This latter adjustment is necessary because of the relatively 
low calorific value of Megas. 

The manufacturers state that the engine can be started as 
easily as their pure diesel engines, even at temperatures as 
low as —4 deg F, and that special starting methods are 
unnecessary unless highly aromatic fuels are employed. 
If the coolant is pre-heated, the engines can be started at 
temperatures as low as —40 deg F, even if the battery is 
cold. It is also stated that as soon as the engine has fired, 
it can immediately be subjected to full load without smoke 
issuing from the exhaust. 


Neoplan 

The Neoplan coach, manufactured by Gottlob Auwéarter, 
of Stuttgart-Moéhringen, is noteworthy for the good all-round 
visibility not only for the driver, but also for the passengers. 
This vehicle is of the 1}-deck form of design, the lower 
Portion at the rear being occupied by the luggage and the 
engine. It is powered by the Henschel 522 DPJ engine, 
which develops 125 b.h.p. or, with a blower fitted at extra 
cost, 145 b.h.p. The front axle all-up loading is 3,600 kg 
and the rear axle loading 7,800 kg. When empty, the vehicle 
Weighs 7,750 kg. It is equipped with 9.00—20 e.H.D. 
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All-round visibility for the driver and passengers is a noteworthy feature 
of the Neoplan coach, which has a large luggage compartment under the 
floor of the rear portion of its light-weight 14-deck body 





The three illustrations 
in this column show 
the interior arrange- 
ment of the Tempo 
bus, which is equipped 
with an Austin engine 








tyres. The capacity for luggage is 44 .m*: this feature is 
useful for vehicles intended for long-distance touring on 
the Continent, since it obviates the need for a luggage trailer. 

Inside the vehicle, the seats can be adjusted to the reclining 
position. The arm rests are readily removed, since their 
sole attachment device is a pair of taper spigots, which fit 
into tapered sockets on the seat pans. There are four, large, 
transparent roof ventilators of rectangular form. These 
are raised and lowered by means of a hand-wheel at each end, 
which actuates a worm-and-worm-wheel and elbow-joint 
linkage. 

The vehicle has an exceptionally low waist line, which 
accounts for the good visibility. In fact, the waist line is only 
about 1} in above the arm rests. Immediately behind the 
foremost portion, it is stepped up because the seats in that 
area are mounted on a platform that forms the wheel box. 
Behind this there is a third step up, to bring the waist rail 
up to the appropriate level in the rear portion of the vehicle, 
over the luggage compartment. ‘ 


Spitzer 

Fahrzeugwerk Spitzer K.G., of Mosbach, Baden, produce 
a drop-side body that can be mounted and removed from the 
rear of prime mover vehicles for towing semi-trailers. The 
body is based on a frame, at the centre of which is a pin to 
register in the jaws of the towing attachment on the tractor. 
Two struts, one at the front end of each of the side members 
of the frame, extend downwards to seat on the tractor frame 
side members. At the rear, there are two screw jacks, one 
under each body side member. These are screwed down 
against the upper face of the rear end of the tractor frame 
until the body assembly, pivoting about its central attachment, 
is firmly seated at its front end on the tractor side members. 


Tempo and Hanomag 

The Tempo Viking Rapid and Matador vehicles are now 
offered with the Austin A35 and A50 engines respectively. 
This reflects the demand for better performance than can 
be obtained with the smaller two-stroke engines, which are 
still available for those who want then. Both these vehicles 
can be supplied in any one of a wide variety of forms, such as 
high or low loader platform trucks of various dimensions, 
vans, buses, cattle trucks, and other special-purpose vehicles. 


In both instances, the Austin engine is mounted behind th 
front seats, with the gearbox in front of it to transmit the drive 
to the front wheels. 

In the bus body, the seating arrangements are as follows, 
A bench type seat is employed at the front and a centre arm 


rest is fitted. Immediately behind this are two rows of 
double bench type seats and, at the extreme rear, a bench 
type seat for three people. Against the right-hand wall of 
the vehicle, in line with each of the two double bench type 
seats is a single seat that can be folded up against the body 
side, as shown in the accompanying illustration. There 
are two rearward-facing folding seats against the bulkhead 
that separates the driving compartment from the rear, 
Between these two seats, there is a removable cover, through 
which access can be gained to the engine. Front-wheel-drive 
is a considerable advantage for this type of vehicle, because 
of the very low floor level that can be obtained at the rear, 
The spare wheel is stowed under the rear seat, and there is a 
little room for luggage behind the rear squab. 

The window arrangement is as follows. A toggle clip 
secures the front triangular glass ventilating panel, and all 
the other windows are of the horizontally-sliding type. 
Curved rear quarter glasses are fitted and the light on the 
rear door is also of the fixed type. Transparent panels are 
fitted on each. side, immediately above the cant rails, and a 
fabric sunshine roof is incorporated. This roof fitment has a 
horizontally-sliding headrail that locks to the roof panel, 
just to the rear of the bulkhead, and three transverse hoop 
sticks, which also slide horizontally in two longitudinal 
rails, one on each side of the roof, and which are interlinked 
in such a manner that the fabric folds concertina-fashion. 
Twin roof ventilators are fitted behind the luggage net, 
which is fitted transversely between the cant rails above the 
bulkhead. 

An accompanying illustration shows the method of body 
mounting employed on a number of the Hanomag trucks. 
Top hat section pressings are interposed between the cross 
bearers of the drop-side body and the vehicle frame. These 
top hat sections are bent into approximately W-form, the 
two angles at the base of the W being reinforced by plates 
welded to the flanges of the section. The advantages of this 
arrangement are that it is cheap, light, and presumably is 
good from the point of view of rationalization. 





Porosity in Welding 


‘le problem of porosity is one which arises constantly 
in welding. Its effect in work subjected to X-ray inspection 
is well-known, but in work that is less strictly tested, visible 
porosity constantly necessitates laborious chipping-out and 
re-welding. Appropriate steps can, however, be taken to 
ensure porosity-free welds. 

Often, the problem arises as a result of welding on greasy 
or painted plate. The plate should always be cleaned, at 
least along the line of the weld, before the welding operation 
commences. Plate that is very wet sometimes shows porosity, 
as does plate that is heavily rusted. This is particularly so if 
the rust has absorbed moisture. Wet plate should therefore 
be dried. 

The correct choice of electrode plays an important part in 
the success of welding operations. A large variety of mild 
steel and special electrodes are now available for welding 
various metals and alloys, and for joining two different metals. 

Despite considerable research into welding problems, it is 
still found that some metals are difficult to weld. In parti- 
cular, free-cutting steel, which contains a fairly high propor- 
tion of sulphur, often gives porosity even when care is taken 
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in both technique and choice of electrode. For the welding 
of free-cutting steel, a basic low-hydrogen electrode, such as 
Quasi-Arc Ferron, is advisable. 

Porosity is also caused by dampness affecting the electrodes. 
Some coverings absorb moisture more easily than others, 
and where electrodes are found to be damp even despite 
careful storage, a drying oven should be used, which holds 
the electrodes at the correct temperature and avoids damage 
to the coverings by excess heat. Care in technique must 
always be exercised. In inert gas shielded welding processes, 
it is important to see that the correct gas glow is ensured 
before the welding operation commences. Insufficient flow 
or failure of the gas supply will result in serious porosity. 

Trapped air or moisture in T fillets or at other unwelded 
interfaces can also lead to porosity. Where areas of porosity 
occur despite the exercise of perfect technique, this is due 
in many instances to the fact that air or moisture has become 
trapped in a fillet, or behind tacks in a joint which already 
has a backing run. Technical circulars dealing with both the 
electrodes and special techniques to combat porosity are 
available from Quasi-Arc Limited, Bilston, Staffs. 
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Roll Axes 


General Considerations Relating to Roll About the Lateral and Longitudinal Axes, and Geometric 


Requirements for the Elimination of Roll Forward, or Brake Dive 


W. Sreeps, O.B.E., B.Sc., A.C.G.1., M.I.Mech.E. 


Tuat every suspension system has a roll axis is, of 
course, a conception of long standing. In fact, the term roll 
axis has been in use since the nineteen-twenties, and the 
conception, under a different name, is some fifty years old. 
Despite its respectable antiquity, the term has never been 
precisely defined and there still seem to be prevalent today 
some misconceptions in regard to it. It has been thought 
worth while, therefore, to examine the theory again. 

To start with, the following definition of the roll axis is 
proposed. The roll axis of a suspension system is that axis 
about which the body of the vehicle will rotate when a pure 
couple, or moment, is applied to the body, the plane of the 
couple being perpendicular to the axis. On this definition, 
most four-wheeled vehicles will have at least two roll axes, 
one in the longitudinal vertical plane and the other in a 
transverse vertical plane. 

Motion about the second of these axes is commonly 
referred to as the pitch axis. This term, however, is widely 
used to denote other transverse axes about which vibrations 
occur, so the use of the term transverse roll axis is preferable, 
especially since in many respects this transverse roll axis can 
be treated mathematically in the same way as the longitudinal 
one and has similar properties. Despite the fact that so 
far no definition of the roll axes has been published, there is 
general agreement on their positions and the method of 
determining them. 

Geometric constructions for some typical suspensions are 
given in Fig. 1. In all of these, the point O, is the instantane- 
ous centre of the stub axle A relative to the body E, and O, 
that of the stub axle B. The roll centre O is found at the 
intersection of the lines O,C and O,D, joining O, and O, 
to the points of contact, C and D, of the wheels and the/ 
ground. In all cases it is obvious that if the suspension 
system is symmetrical about the central plane XX of the 


vehicle, the roll centre O will lie in that plane. These 
constructions are, of course, based on the assumption that 
the deflections of the suspensions under the applied torque 
are very small and also that the effective stiffnesses of the 
suspension on each side are equal. 

In the common double-transverse-link types of suspension, 
as shown in Fig. 1, at a, b and c, the centre O can be made, 
by suitably inclining the levers, to lie at any distance above 
or below the ground level. If the arrangements shown in 
Fig. 1 represent front suspensions, and identical suspensions 
are used at the rear, the heights of the points O’ and O above 
the ground will be the same at the rear as at the front, and 
therefore the roll axis OO’ will be parallel to the ground. 
On the other hand, if the rear suspension arrangement is 
such that the height O’ is different from that of O, then the 
roll axis will be inclined to the ground. 

A suspension in which a beam axle is used is shown in 
Fig. 2. It is assumed that, so far as the relative location of 
the axle and the body is concerned, the springs are the only 
connections between them, and therefore the centre O is in 
the horizontal plane containing the points of attachment 
of the springs to the body. This location of O follows 
immediately from the definition of the roll axis given 
previously. However, if the roll axis is taken as the axis 
about which the body tilts under the action of side forces, 
there will be some uncertainty about the position of the 
point O; this is because there may be some lateral yielding of 
the springs, which will bring the point O to a lower position 
than that shown. The use of a Panhard rod, or transverse 
radius rod, or of equivalent mechanisms, will influence the 
position of the centre O. 

It is when suspension systems subjected to horizontal side 
forces are considered that misconceptions regarding roll 
centres begin to arise. For example, it appears to be a 


Fig. 1. Geometric arrangement of some typical suspension systems, and the graphical method by means of which their roll centres can be determined 
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commonly-held view that if such forces act through the roll 
centre, then the tilt of the body will be zero. However, for a 
symmetrical suspension, this can be shown to be true only 
if the horizontal side forces between the wheels and the 
ground at C and D, Fig. 1, are equal. This aspect of the 
matter will, therefore, be considered in some detail. 

In Fig. 3, the disposition of the links has been chosen so 
as to make the diagram as clear as possible, but the analysis 
that follows can be applied to all possible arrangements by 
giving suitable values to the angles a and £. 

A side force P acts at a height H, and is resisted by 
reactions kP at C and P(1—k) at D. The force P and the 
reactions at the ground constitute a couple PH, and this can 
be balanced only by equal and opposite forces F and —F 
at Cand D. These forces are, of course, independent of the 
form of the suspension system and their magnitude is PH/L. 

In the absence of the force &P, the force F could be obtained 
only by an upward movement of the stub axle A relative 
to the body, and similarly, in the absence of the forte 
P(1—k), the force —F could be obtained only by a downward 
movement of the stub axle B relative to the body. That is, 
the forces F and —F would involve an angular motion of 
the body in an anti-clockwise sense. However, when there 
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Fig. 2. Position of the roll centre O with a beam axle arrangement 





are forces corresponding to kP and P(1—k), it is possible, 
by suitably choosing the angles a and §, to obtain the forces 
F and —F without any movement of the stub axles relative 
to the body and thus without any tilt of the body. It will be 
assumed that the angle a is chosen arbitrarily and the 
requisite value of 8 to give the required condition will be 
found. Since no motion of the stub axles is going to occur, 
the spring forces will be unchanged and these will balance 
the weight of the body: therefore, this and the corresponding 
vertical reactions at the wheel contacts can be left out of 
the analysis. 

Considering the equilibrium of the left-hand stub axle 
and wheel assembly, represented by the link CRG, then: 

F=gq sin B+p sina 








_PH 
a 3 
kP=p cos a—q cos 8 
kPe=qf cos B 
kPe 
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The particular value of 8 obtained from this equation will 
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Fig. 3. In this illustration, the disposition of the suspension links has 

been arranged so as to make the diagram as clear as possible; however, 

the analysis that is given in this article is applicable to all possible 
arrangements, provided suitable angles a and f are chosen 


give the desired force F without any movement of the stub 
axle relative to the body. 
Consider next the position of the roll centre O. Then: 








L 
A= 5 tan ¢ 
M 

But: tan = FIN 

e+NR sin a 

~ NR cos a 

‘ NR ff 
Now: eae 
Therefore: tan ree sin (a+ 8) +f cos B sin a 
f cos B cos a 

Therefore: \ ,—Lle sin (a+ 8) +f cos B sin a] 


2f cos B cos a 
From equation (1): 
H—RLe tan B+-RkL(f+e) tan a 


f 

_kLfe sin(a+8)+f cos B sin a] 

7 f cos B cos a 
Thus, H is equal to h only if k=4, that is, only if the side 
force is shared equally by the road wheels. 

The conditions for no tilt of the body under the action of a 

side force are, therefore: 
1. The force must act through the roll centre. 
2. The horizontal wheel reactions must be equal. 








Asymmetrical suspensions 

In the foregoing analysis, it was tacitly assumed that the 
suspensions were the same at both sides, as will almost 
always be the case. However, when the results are applied 
to the transverse roll axis, this symmetrical arrangement 
will not usually apply, and it is therefore worth while to 
examine an asymmetrical system such as that illustrated in 


Fig. 4. The asymmetrical system, which can be applied to a general 
analysis of conditions of roll about the transverse axis of the vehicle 
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Fig. 5. This suspension system, by contrast with those illustrated in 
Fig. 1, is of the transversely-pivoted type. The analysis applied to 
determine the conditions of roll about the longitudinal axis can also 
be applied in this case, which represents roll about the transverse axis 


Fig. 4. The roll centre is at O, and no longer in the central 
plane. In this system, as in the symmetrical one, the angles 
p, and f, can be chosen so that a side force P, acting at this 
centre and shared between the wheels in the proportions 
indicated, will produce no movements of the stub axles 
relative to the body, and therefore no tilt of the body. The 
angle f, will be given by equation (1), and the angle f, by a 
similar equation, with (1—k) replacing k: in each equation, 
the quantities e, f and a must be given their appropriate 
suffixes. Again, if the ratio between the horizontal wheel 
reactions differs from the design value, then the force P 
acting through O will produce a tilt of the body. 


Elimination of brake dive with independent 
suspensions 


The suspensions illustrated in Fig. 1, at a, b, c and d, are 
examples of longitudinally-pivoted, transverse link systems, 
whereas that illustrated in Fig. 5 is a transversely-pivoted 
link system. The similarity is apparent, and it should be 
clear that the analysis already applied to the longitudinal roll 
axis can be applied also to the transverse roll axis. Thus, by 
choosing the angles @, and @, appropriately, the inertia force 
couple PH due to braking can be balanced without any 
deflection of the suspensions relative to the body, and thus 
without any tilt or dive of the body. Again, this result will 
be obtained only so long as the ratio k/(1—k), between the 
braking efforts, remains unchanged. 

Dive may also be eliminated, with longitudinally-pivoted 
link suspensions, by suitably inclining the lever pivot axes 
as shown in Fig. 6. Since the body is ‘going to tilt, there 
will be no changes in the spring forces, so these and the 
vertical reactions due to the weight of the vehicle can be 
left out of the analysis. The forces RP and P(1—k) will 
produce forces g at the upper ball joints of the assemblies 
and, because the upper wishbones are free to rotate about 
their axes XX, it follows that the forces g must be parallel 
to those axes, otherwise the wishbones would not be in 
equilibrium. The couple PH produces forces +F=PH/L 
at the wheels; and for equilibrium of the stub axles: 

kPe=fq cos 9, 


PH 
=q sin 0, 
Hence, for the one assembly: 
_ Hf 
tan 6; = kLe 
and, for the other: 
_ af 
me ie 


It can be shown that this result will apply whether the 
upper, the lower, or both wishbones transmit the spring 
forces from the body to the stub axle, and also that the 
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no-dive condition can be satisfied if both wishbone axes 
are inclined to the horizontal, 

At the rear of vehicles, independent suspensions are, 
however, used much less than at the front; and there is bound 
to be some restriction of the deflections at the rear, due to 
the couple PH and the consequent weight transfer PH/L, 
when conventional semi-elliptic springs are fitted there. 
If the independent suspension at the front is designed to 
accommodate the increase PH/L in vertical load, without 
any change in spring force, that is, by suitable choice of the 
angle 06,, it follows that some dive will occur. However, if 
the front suspension is designed so that, under the action 
of the force kP, a decrease in spring force results and the body 
therefore moves upwards slightly, it might perhaps be 
arranged that the body will move upwards by equal amounts 
at the front and back so that no dive will occur. The 
conditions necessary for the attainment of this result will 
now be examined. 


Elimination of dive with conventional rear suspension 


Considering the vehicle as a whole, the additional forces 
due to braking are shown in Fig. 5. The change PH/L 
in the vertical reaction at the rear will cause the body to rise 
by an amount equal to PH/KL, where K is the rate of the 
rear suspension. If, therefore, the front suspension can be 
designed to produce, under the action of the forces kP and 
PH/L, an equal upward movement of the body at the front, 
then there would be no tilt of the body, that is, no dive. 

To keep the algebra as simple as possible, it will be 
assumed that the lower arm of the front suspension is 
horizontal when there is no acceleration or retardation. 
Let C be the rate, reckoned at the wheel, of the front 


Fig. 6. By suitable inclination of 
the pivot axes of the transverse 
links, as shown in this illustra- 
tion, it is possible to eliminate 
nose dive under braking conditions 








F=PH/L 


Fig. 7. For the purpose of the mathematical analysis, it is assumed 
that the lower arm of the front suspension is normally horizontal 
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suspension under static conditions, and let d be the deflection 
due to applied forces kP and PH/L. Then, referring to 
Fig. 7 and neglecting the tilt of the stub axle: 
b sin B—d 





sin = b (2) 
; d 
sin a 3) 
a —Cd+q sin 8+p sin y 
kP=p cos y—q cos 8 
kPe=qf cos 8 
_ kPe 
Hence: IF cos 8 
tf) 
=kP t — 
p an r( 7 
PH _kPe tans — 3) 
wai Cd ER ap (SL my 


Substitute for tan y and tan 4, from equations (2) and (3), 
and put d=PH/KL; then, after rearranging, the following 


equation is obtained: 
KLb sin B—PH 
V K*L*b? —(KLb sin B—PH) — 


STH(, ©) _, (etf)__PH 
eZ (1+) -r( f oreo 


It appears to be impossible to eliminate P from this 
equation, and it follows that f is a function of P. Hence, 
since 8 must in practice have a fixed value, it is not possible 
to eliminate dive except for one particular value of P, that is, 
for one particular value of the acceleration or retardation 
and for a constant value of &. For these particular values 
which can be chosen arbitrarily, the above equation reduces 
to a quadratic in sim 8, from which the value of 8 required to 
satisfy the equation may be obtained. 














Automatic Machine Control - 


‘tw highly informative series of articles on American 
developments in automatic machine control is continued in 
the February 1958 issue of our associated journal Aircraft 
Production by a full description of a prototype digital control 
system, the Numill, fitted to a Cincinnati Hydro-Tel. With 
this system all contoured shapes are approximated by a 
series of straight-line chordal cuts. The information defining 
the cuts is contained as block numerical commands on 
magnetic tape. The relation of these commands to time, 
interpolation and the production of continuous-control 
information is carried in a control console attached to the 
machine tool. 

Primarily, the system was developed for machining 
templates in the aircraft industry. Manufacture of 
templates and cam bars is essentially a two-dimensional 
problem, in which the cutter is set at a specific height and 
a contoured cut is taken in a plane normal to the cutter axis. 
The prototype Numill system operates in this manner and 
exercises continuous control over two-axis motions of 
the Cincinnati Hydro-Tel. 

Certain decisions had to be made regarding the operational 
specification before design could be started. One was that 
the system should be capable of producing two-dimensional 
tools up to 15 ft in length by 56 in width. Another was that 
a general-purpose digital computer was to be used for the 
preparation of data. It was also required that the system 
should be applicable to drilling and scribing operations and 
that it should be possible to store data for many parts on 
one control tape. 

Other requirements were that the system should be reliable, 
easy to operate by persons having only the minimum of skill, 
and should be capable of controlling the machining of any 
two-dimensional shape. A unique operational feature 
included in the system specification was that it should be 
possible to inform the operator, by a visual display, of all 
the non-automatic functions that would have to be performed 
before and during a manufacturing sequence. The system 
was to operate basically in a digital manner and each control 
pulse was to represent a linear displacement of 0-0005 in. 
The prototype system eventually constructed includes, in 
greater or lesser degree, all the functions outlined in the 
original specification. 

Briefly, the operational sequence with the Numill system is 
that initially a programme engineer specifies the shape to be 
produced by quoting the co-ordinates of points spaced round 
the periphery of the part. This information is then trans- 
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cribed on to a set of punched cards, which are used as the 
information-input medium to a general-purpose digital 
computer. The control data required to operate the machine 
tool is then derived within the computer and recorded on 
magnetic tape. A workpiece is correctly set on the machine 
table, the magnetic control-tape is fitted in the control 
console connected to the tool, the operation is initiated and 
work is then machined to the required shape completely 
automatically. 

The prototype has been very successful, but the experience 
gained with it has suggested certain modifications. Because 
of the concise nature of the block information impressed on 
the magnetic tape, it is proposed to substitute an eight-row 
paper tape as the data-input medium to the machine tool 
control system. A photo-electric head, operating at 200 rows/ 
sec will be used to read the paper tapes. Furthermore, in 
future the dimensional equivalent of one control-pulse is to 
be standardized at 0-0002 in. 

Data is handled in an unusual manner in the Numill 
system. First, the minimum mathematical data are specified 
and then entered into a general-purpose computer that 
produces block information defining the individual chordal 
straight-line cuts needed for machining the part. Then, 
contrary to the general practice in the United States of 
America, this block of information is entered directly into 
the machine tool control system, where it is translated into 
continuous-control information, because the necessary 
interpolation circuits are included in the control system 
directly attached to the machine tool. With other systems 
this phase is normally carried out in a unit called a director, 
which is separate from the machine tool. 

Several advantages are claimed for this system. One of the 
more important is that the length of the control tape is 
shortened considerably, since a continuous-control signal 
is not impressed on the tape but only block information 
defining the incremental motions required of each slide. 

Processing the data in the general-purpose computer is 
not expensive, because the computer is used efficiently. 
When the output of a computer is recorded as a pulse-train 
directly on to magnetic tape as a continuous-control signal, 
the operation of the computer is often slowed down because 
it takes longer to record the answers in this form than to 
compute. Where figures are recorded in block form, however, 
the transcription of the information is much more rapid and 
the operation of the computer is not likely to be delayed 
because the answers are not recorded quickly enough. 
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New Plant 


; 


A SMALL copying lathe built by the Swiss firm Edouard 
Dubied et Cie, S.A. of Neuchatel, is believed to be the only 
machine of this type equipped with a steplessly variable gear 
and an automatic control system giving a constant cutting 
speed and a constant rate of feed. On a machine provided 


} with a geometrically stepped range of spindle speeds it is 


frequently not possible to find the desired cutting speed 
even for a single diameter of the workpiece. Where the work 
has widely differing diameters the divergences from the 
theoretically correct cutting speeds are likely to be consider- 
able. These divergences will exercise a detrimental effect 
on the surface finish of the work and also on the serviceable 


} life of the tool. 


In terms of output, the need to compromise on the 
cutting speed selected in order to machine different diameters 
will adversely affect the rate of production. A copying 
operation, machining four diameters ranging from 13 mm 
to 80mm on a small, single-throw, overhung crankshaft, 
provides an example of interest. On a machine lacking the 
automatically variable control a spindle speed of 700 rev/min 
was chosen, giving cutting speeds of 601 ft/min on the largest 
diameter and 91 ft/min on the smallest diameter. Production 
per day, 8 hours at 80 per cent efficiency, was 154 pieces. 
With a machine equipped for constant speed and feed, a 
cutting speed of 585 ft/min was selected and the production 
per day, under the same conditions, was 222 pieces; an 
improvement of 44 per cent. 

The Rapid 515 lathe has a centre height of 4? in and is 
manufactured in alternative bed lengths, admitting either 
153 in or 25}? in between centres. Rigid construction and 
spindle speeds up to 4,000 rev/min render it suitable for the 
use of hard-metal tools. As the metal removal at such high 
speeds is considerable, the machine is designed with a bed 
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inclined to discharge the chips into a wheeled truck positioned 
at the rear. The spindle motor is rated at 7h.p. and the 
maximum turning diameter is 5 4 in. 

Either flat or round templates can be used and it is claimed 
that the convenience of the machine makes the preparation 
of a template an economical proposition for short runs of, 
say, one dozen pieces. The machine is not suitable for large 
diameter face copying. Spindle drive from the motor is 
through a clutch to the twin, sliding-flange, pulley type 
variable gear and thence by multiple vee-belts. Speed is 
regulated by a unit incorporating three potentiometers 
(relating to diameter, rotational speed of the spindle, and 
cutting speed) which controls the servo-motor actuating the 
variable gear. The complete range of spindle speeds up to 
4,000 rev/min can be run through in four seconds. 

Once the initial cutting speed has been selected to suit the 
starting diameter of the workpiece and the type of material, 
all subsequent operation is completely automatic. Feed is 
applied by mechanical action from the hydraulic system, 
maintaining a cons....t rate per revolution of the spindle and 
ensuring uniformity of finish on all diameters. 

Selling agents for this and other Dubied lathes are 
Wickman Ltd., Fletchamstead Highway,-Coventry. 


Arc-welding electrode holders 

Two new electrode holders have recently been put into 
full-scale production by Lincoln Electric Co. Ltd., Welwyn 
Garden City, Herts. They are smaller versions of the 
Jackson A.3.S electrode holder, introduced some time ago 
from America. To be known as Lincoln-Jackson holders, 
the new models are designated A.W. and J.H.2. 

Type A.W. has a length of 9} in and weighs only 14 oz. 
It will operate at up to 300 amp and is claimed to be one of 


Dubied Rapid 515 copying lathe with auio- 

matically constant cutting speed and rate of 

feed. Two models are available, accepting 

152 in and 253 in respectively between centres 
Wickman Ltd. 











Lincoln-Jackson electrode holders. Type J.H.2 above and type A.W. below 


Lincoln Electric Co. Ltd. 


the lightest holders made that is capable of taking } in 
diameter electrodes. The J.H.2 holder is rated to operate 
at up to 200 amp and to handle electrodes of 3 in diameter. 
Since it is only 8in long and weighs a mere 9} oz, it is 
recommended for work in difficult locations and for 
minimizing operator fatigue. 

Both types have crown channel jaws of 98 per cent copper 
alloy and are thoroughly insulated, giving full protection 
from accidental arcing. For maximum heat resistance and 
durability, the jaws have glass-fibre reinforced plastics 
insulators and the handles are designed to provide good 
ventilation and operator comfort. 


Spot-welding timer 

A new electronic timer for gas-shielded spot-welding 
operations has been introduced by British Oxygen Gases 
Ltd., Spencer House, St. James’s Place, London, S.W.1. 
It has been developed primarily for that Company’s Argonarc 
spot-welding process, which is applicable to the 18/8 group 
of stainless steels and also to some of the newer high-tensile 
stainless steels, including FV520 and FSM1. 


Electronic timer for Argonarc spot-welding process 
British Oxygen Gases Ltd. 





Previously, for these steels, a condenser relay timer was 
used to time the duration of the weld and an electro. 
mechanical process timer was employed to control the flow 
of argon used to cool the weld and to prevent surface 
cratering and cracking of the fused zone. On the new unit, 
however, both timing cycles are determined by a single 
electronic valve. The circuit can now be more readily 
serviced and the unit, normally mounted on the spot-welding 
cabinet, is smaller and lighter than the earlier version. 


“Free-end” hose coupling 


A failure in the flexible hose of a compressed air system 
may hold up production for as long as 15 minutes while a 
repair is being effected and the expense of maintaining 
pressure in a system having leaking joints is substantial, 
Under certain conditions escaping air may be a source of 
danger. These hazards are largely eliminated by the use of 
the “‘Free-end” nylon coupling manufactured by Airtech 
Ltd. of Haddenham, Bucks. 

The coupling is produced in two forms. Type D is 
intended for joining together two lengths of hose, either of 
rubber or plastics. The free end of a length of hose is 
inserted into each end of the coupling and the two nut 
elements of the coupling are then screwed up by hand until 
the two hoses are securely locked. By this screwing operation 





‘*Free-end’’ hose coupling. Single and double units in nylon and (centre) 
brass coupling for pressures exceeding 250 |b/in® 
Airtech Ltd. 


each hose end is gripped over a socketed internal spool by a 
toroidal spring, of steel, which is contracted in the conical 
bore of the compression nut. In the Type S coupling one 
end accepts the free end of a hose while the other end is 
screw-threaded for attachment to a shop line or other supply 
source, where it can remain permanently. The hose is 
secured by inserting it into the end of the coupling and 
screwing up the nut by hand, and it is readily detachable by 
a reverse procedure. 

In nylon, the coupling is suitable for working pressures 
up to 250 lb/in?. It is assembled into a single unit and need 
never be dismantled; no preparation of the hose is necessary; 
there are no loose bolts, nuts, clips, screws or ferrules; and 
no tools of any description are required. Its weight is 
exceptionally light; a joint can be effected in about 10 seconds; 
the hose can be secured or detached as frequently as required; 
and, for a specific bore, hose of differing wall thicknesses 
can be accepted. 

Additional to its application in compressed air systems, 
the coupling is also suitable for water, petroleum, and 
chemical installations. For pressures in excess of 250 lb/in* 
a range of these couplings in brass will shortly be available. 


Automobile Engineer, February 1958 














Was 
tro- 
flow 
face 
nit, 
agle 
dily 


fem 
lea 
ing 
ial, 

of 


sch 


fo ee 


SS he O'S ¢ 








BISRA lamination detector 

Such defects in the ingot as piping, blow-holes, or 
segregation are likely to give rise to the formation of lamina- 
tions in sheet metal. During the rolling process these flaws 
become flattened and elongated and result in discontinuities 
ranging from a fraction of an inch to several inches in width, 
running parallel to the surface of the sheet and usually 
invisible on the surface. They are a potential source of 
danger as, particularly during deep-drawing and pressing 
operations, they may cause the sheet to burst in the press, 
damage dies and tools, and thus disrupt production. 

The British Iron and Steel Research Association (BISRA) 
has developed a simple detector for the examination of 
cold-rolled sheet steel for such flaws. In principle, the 
instrument applies a small electric current through the metal 
sheet, the difference in potential being measured with a 
millivoltmeter. The presence of any discontinuity in the 
path of the current causes it to flow round the interruption 
instead of directly between the two contact points, and the 
consequent change in potential is registered on the milli- 
voltmeter. 

Manufactured by the Ultrasonoscope Co. (London) Ltd., 
Sudbourne Road, London, S.W.2, the instrument, known 
as the BISRA lamination detector, is sensitive in operation 
while being robustly constructed for use in the shop by 
unskilled labour. It consists of two pairs of contacts mounted 
on Duralumin tongs, with a thin insulating strip between 
the current-carrying and the potential-measuring points. 
The millivoltmeter is mounted on the tongs for the convenient 
reading of potential and the contact points are smoothly 
rounded to prevent scratching of the sheet. All equipment, 
including either a 12V battery or a mains transformer, is 
mounted on a castor-wheeled trolley for portability. 

On cold-rolled steel sheet laminations of a width of } in 


Flow-test instrument for oxy-acetylene blowpipes 
British Oxygen Gases, Ltd. (Equipment Division) 
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The BISRA sheet metal lamination detector 
Ultrasonoscope Co. (London) Ltd. 


and above are reliably indicated and even narrower defects 
can frequently be detected. —The method, however, is not so 
dependable in the case of hot-rolled sheet. The instrument 
has also been used to check the soundness of the bonding on 
bi-metallic sheet. 


Test equipment for oxy-acetylene blowpipes 

It has been a common practice to flame test oxy-acetylene 
blowpipes, used for hand welding and cutting operations, 
away from the production line. Each blowpipe had to be 
coupled to both an oxygen and an acetylene supply, lit up, 
and then adjusted to check flame shape in order to ascertain 
that gas passages were unimpeded and that control valves 
functioned satisfactorily. This was a time-consuming 
procedure and was detrimental to good work flow. 

A flow-test cabinet that can be sited conveniently adjacent 
to a production line, or an assembly line, has recently been 
designed and developed by British Oxygen Gases Ltd. 
(Equipment Division), Angel Road, Edmonton, London, 
N.18. On this instrument any defect in the operational 
efficiency of a blowpipe is readily detected by ascertaining 
whether the rate of air flow through the assembly conforms 
to predetermined specific tolerances. On the sloping work 
table quick-release type fixtures for the equipment to be 
tested are permanently mounted, and air can be supplied 
to these at the required working pressures by means of two 
rotary selector valves. Both high-pressure and low-pressure 
air systems are incorporated and pressure values in each are 
indicated on large dial gauges. An additional, smaller, 
gauge indicates the pressure of the air supply for dusting 
lines. Air flowing through the assembly under test travels 
by way of an expansion chamber into a Rotameter, from 
which the precise rate of flow can be observed. The three 
Rotameters, mounted at eye level, are marked for “‘Accept- 
ance”’ and “‘Rejection” tolerances. 

It is stated that a recent installation of this test instrument 
on a production line resulted in an output increase per 
man/hour of 30 per cent. ‘ic 
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Crankshaft Heat-Treatment 


Equipment by The Incandescent Heat Company Ltd. for The Scottish 


Stamping and Engineering Co. Ltd. 


|* consequence of an increasing need for expansion of the 
existing heat treatment facilities and also to integrate the heat 
treatment with a new crankshaft processing department, 
The Scottish Stamping and Engineering Co. Ltd., Neptune 
Works, Ayr, have recently installed mechanized continuous 
heat treatment furnaces designed and built by The Incan- 
descent Heat Treatment Company Ltd., Cornwall Road, 
Smethwick, Birmingham. These furnaces are town-gas 
fired and have been developed for heavy service reliability, 
precision treatment and high thermal efficiency. They 
accommodate a wide range of forged steel crankshafts, and 
have a throughput of 750 shafts per day. 

The inside dimensions of the hardening furnace are 
43 ft Oin long, 2ft 6in wide, 6ft Oin high, while the 
tempering furnace is 57 ft long, 2 ft 6 in wide and 6 ft high. 
There is longitudinal three zone control in the hardening 
furnace. The method of firing is a low-pressure multiple 
burner system for under and over firing, the heating gases 
being projected from the burner opening into the furnace 
chamber for circulation round the load. This arrangement 
gives even distribution by direct firing and radiation. 

There are four separate zones in the tempering furnace. 
The first two zones are indirect fired by a multiple burner 
system similar to the system used in the hardening furnace. 
For the third and fourth zones firing is effected by separate 
gas recirculating units with single burners and high-velocity 
recirculating fans. In the tempering treatment, when radia- 
tion effects are negligible, the burner system provides 
turbulent convection currents, evenly distributed for preci- 
sion treatment and accuracy of control. 
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Each zone in the two furnaces constitutes a separate firing 
system for the appropriate length, with independent gas 
supply, gas governor, back pressure valve and combustion 
air blowing fan with automatic temperature control. Waste 
gas extraction is effected through auxiliary and main exhaust 
outlets, positioned and graduated in conjunction with the 
chimney flue dampers to equalize furnace pressure conditions, 

The furnace construction is unconventional in that the 
crankshafts are progressed through the furnaces in vertical 
formation in contrast to the more traditional method of 
horizontal progression on some form of moving hearth, 
The vertical suspension method provides ideal conditions 
for heating and soaking, and entirely eliminates the “hearth” 
effect that may be experienced in static and horizontal 
conveyor furnaces. Furthermore, maximum efficiency is 
obtained in quenching, since the shafts hang freely in the 
tank, completely separate from each other. Moreover, heat 
treatment distortion is greatly reduced. 

Accurate temperature control is, of course, essential for 
satisfactory heat treatment. In these furnaces the independ- 
ently controlled firing zones give an accuracy of + 5 degC 
in the hardening furnace heating and soaking zones and in the 
heating zones of the tempering furnace. In the tempering 
furnace, for the final soaking zones, which have a recircula- 
ting atmosphere, the working accuracy is + 2 deg C. 

The furnaces are situated side by side and are served at 
each end by fully mechanized travelling manipulators, which 
are’ operated from built-in control cabins. Crankshaft 
forgings are suspended from heat-resisting hangers carried 
by refractory line bogies that run on rails along the top of the 
furnace. The forgings are securely held in position by alloy 
adaptor brackets, specially designed to take a wide range of 
varying diameter crankshaft end flanges. The brackets are 
attached to vertical suspension alloy tee bars for double-line 
progression. The tee bars are supported from the overhead 


Left. Hanger assemblies loaded with crankshafts ready for pushing into 
the hardening furnace 


Below. The hardening furnace from the discharge end 
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bogie carriages. These carriages are refractory-lined with 
continuous sand seals attached to each side. The supporting 
bars move through a single continuous slot in the furnace 
roof. Four hanger bars are attached to each bogie carriage to 
convey 2 load of eight suspended crankshafts; this constitutes 
a unit load for the heat treatment and quenching cycle. 

Facilities are provided for quenching in either oil or water. 
In addition to the normal circulating pumps for cooling the 
quenching medium, each tank contains a series of high 
pressure jets through which the quenching medium, straight 
from the coolers, is directed immediately on to the individual 
forgings. This gives maximum agitation around the load 
of immersed crankshafts suspended in the tanks by the 
end manipulator quenching mechanism. 

An automatic quench timer controls the quenching period 
and ensures that the forgings are raised from the quench with 
a given degree of residual heat to allow for partial stress 
relief prior to tempering. Normally, the timer is set for 
15 minutes, but the quench time may be adjusted to accom- 
modate variations in loading, crankshaft size and operation 
sequence. 

The normal sequence of operations is as follows. First, 
a bogie load of heated crankshafts is extracted by manipulator 
from the discharge end of the hardening furnace and lowered 
rapidly into the appropriate quench tank, to be held there 
for the period pre-set on the quench timer. Following this, 
and at the other end of the unit, a bogie load of new forgings 
is pushed by manipulator into the charging end of the 
hardening furnace. The same manipulator then travels 
across to the discharge end of the tempering furnace and 
extracts a load of tempered shafts and carries them to a 
turntable for unloading. The manipulator is then reloaded 
and returned to the charging end of the hardening furnace. 
By this time, quenching has been completed at the other end 
of the hardening unit, and the load of quenched shafts is 
carried by manipulator to the charging end of the tempering 
furnace, where a previously quenched load is pushed in. 
To prevent the carry-over of excess oil or water into the 
tempering furnace, a draining period of two cycles is allowed 
between completion of quench and start of tempering. 

On completion of the heat treatment cycle, the crankshafts 
are transferred hot from the furnace line on to a system of 
monorail conveyors, on which they are carried to a hot 
straightening bay. Each shaft is checked, and if necessary 
is straightened to remove any residual forge or heat treatment 


Right. The turntable used for loading shafts for heat treatment and for 
unloading shafts after hardening and tempering 


Below. Hardened and quenched shafts being loaded into the tempering 
furnace 
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Loads drawn from the hardening furnace ready for quenching 


distortion. Following this, the shafts are transferred to a 
powered monorail cooling bank. The speed of this monorail 
can be altered to suit the rate of cooling for the particular 
shafts involved. 

On reaching the end of the cooling bank, the now cold 
shafts pass through a Brinell hardness inspection bay and 
then continue by monorail to a shot blast descaling unit. 
Thence the shafts pass into a surface inspection section, 
which includes a modern magnetic crack detector and. de- 
magnetizer. Accepted shafts are then transferred by 
monorail to a final bay for dimensional checking and, if 
necessary, for centring and facing the ends. 

This installation has now been in use for sufficient time to 
have proved itself. The Scottish Stamping and Engineering 
Co. Ltd. report that improved mechanical properties and 
more uniform hardness values have been obtained. In 
addition, users of the crankshafts have reported definite 
improvements in machining characteristics. 
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Manufacturing Small Diesel Engines 


New Flow Lines and Transfer Machines for the Production of Major Components 
of the Perkins P3/144 Three-Cylinder Unit 


Pee several years an excellent example of standardization 
and the consequent type-reduction of components has 
been the Perkins range of three-, four- and six-cylinder 
diesel engines. Having common bore and stroke dimensions 
of 34 in and 5 in respectively, such components as pistons, 
connecting rods, bearings, valves, valve gear, cylinder 
liners, and a multitude of smaller items are standafdized for 
the entire range. This enables production, or purchase 
from outside suppliers, to be arranged at a high rate, tooling, 
stocks, and storage areas to be reduced, and spares organiza- 
tion and distribution to be simplified. All the engine units 
are adaptable, with minor modifications and special equip- 
ment, for a range of applications—transport, agricultural, 
industrial, marine and electric generating types are available. 

Major components such as cylinder heads, cylinder blocks 
and crankshafts do not lend themselves readily to standard- 
ization measures if relatively light, small and compact engine 
units are required. Accordingly, production must be either 
batched, with a concomitant change of tooling between 
batches, or separately organized. Change of tooling involves 
the stoppage of machines and consequent loss of production. 
This may still present an overall economy so long as produc- 
tion requirements are well within the capacity available. 
Should it be necessary to raise the output, however, the 
tendency is to run larger batches in order to minimize the 
loss of production time absorbed in changing the tooling set- 
up. In turn, this entails the holding of larger stocks of 
machined components that embody considerable values of 
expended labour time. In such circumstances, a higher 


rate of utilization of production capacity may not yield the 
anticipated improvement in the overall economy. 
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Obviously, the heavy investment required for the provision 
of production equipment reserved for a specific component 
cannot be justified unless the equipment can be continuously 
operated at a reasonably high rate of efficiency. Nor would 
it be practical if the detachment of the particular component 
would result in an uneconomic lowering of the utilization 
rate of the existing equipment. Ideally, the production 
capacity made available by the detachment should be 
absorbed either by an increased output of the remaining 
components or by the introduction of new work. 

It had long been realized by F. Perkins Ltd., of Peter- 
borough, that the increasing adoption of the diesel engine 
in many different spheres was likely to result in demands for 
the various Perkins engines that would severely tax the firm’s 
already extensive production capacity. The matter was 
continually under investigation and review. In particular, 
the rapid increase in the demand for the smallest Perkins 
engine, the P3/144 three-cylinder unit, was studied. It 
applied to all versions, but especially to those for agricultural 
machinery and for transport. 

A decision was taken to install continuous flow-lines for | 
the machining of the three basic components of this engine; | 
the cylinder head, the cylinder block, and the crankshaft. 
Transfer machines, to be included in the cylinder head and 
cylinder block lines were to be of the Archdale platen type. 
Immediately difficulty was encountered as delivery of these 
machines would be unduly protracted. To cut the delay, 
Perkins designed and built the transfer machines with the 
active co-operation of James Archdale and Co. Ltd. Arch- 
dale experience was drawn upon, and Archdale basic com- 
ponents were used throughout. 


First transfer machine on the 
cylinder head line. View from 
the loading end 
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All three production lines have recently been brought into 
full operation. The crankshaft requires the largest number 
of machining operations and this component is the deter- 
mining factor in deciding on the output rate. Cylinder head 
and cylinder block lines were laid out and tooled to machine 
components at the rate of 250 units in 16 hours, that is, in 
two shifts. The crankshaft line was arranged for a production 
rate of 225 units in 16 hours. These figures represent 
production at approximately 80 per cent efficiency. 

Characteristic features of the P3/144 engine are the 
patented ““Aeroflow”’ combustion system and the high-level 
camshaft actuating the overhead valve rockers solely by 
mushroom-based tappets guided directly in the cylinder head 
casting. Timing is by gears throughout, taking the drive 
from the front end of the crankshaft. The gears are enclosed 
in a die-cast casing bolted up to a steel sandwich plate, 
secured to the face of the cylinder block. A gear-driven 
power take-off from the front end can be arranged for a 
hydraulic pump or other low-power auxiliary equipment 
requiring a torque not exceeding 25 Ib-ft. 

The combustion system is, in effect, a compromise between 
the swirl-chamber and the direct-injection types. A spherical 
chamber, formed half in the cylinder head casting and 
completed by a demountable hemispherical cap, communi- 
cates with the working cylinder by way of an inclined throat. 
The injector, with a two-hole nozzle, is mounted vertically 
and sprays one jet into the chamber while the other jet is 
directed down the throat towards the working cylinder. Fuel 
is injected at a pressure of 1,760 lb/in? (120 atmospheres). 
Decompressing gear can be provided, if required, to facilitate 
starting. 

Main journal bearings and the big-end bearings of the 
H-section molybdenum steel connecting rods are of the 
replaceable, thin-wall, copper-lead lined type, and the small- 
end bush is also copper-lead lined. Big-end caps are each 
secured by two fitted bolts and self-locking nuts with nylon 
inserts. 

Engines are differently rated to suit the various fields of 
application. The transport version develops 41 b.h.p. at 
2,400 r.p.m. and has a maximum torque of 101 Ib-ft. 


Cylinder-head line 

From the rough store, where they undergo a 100 per cent 
check on dimensions, profile, and core hole position, the 
cylinder head castings are transported by truck to the start 
of the line and stacked on the shop floor. Thence they are 
passed along a roller track to a Heller vertical, two-spindle 





Archdale multiple-head drill with 3-station rotary indexing table 


miller, on which the top face of the head is finish machined 
and the joint face is roughed. The casting is loaded in a 
fixture and air clamped, and between stations is inverted so 
that it is finished in one pass. Galtona 10 in, shear type 
cutters running at 100 rev/min give a cutting speed of about 
230 ft/min. On both faces of the casting, the depth of cut 
1S 35 In. 

The head is then passed on a short roller track to a Cin- 
cinnati No. 3 vertical miller, where the joint face is finish 
skimmed at a feed rate of 20in/min. The Galtona cutter 
takes a cut of 0-030 in approximately, the head thickness 
being held to 3-0+0-002 in. On an Archdale drill with a 
multiple head and a three-station, rotary indexing table, the 
casting is loaded joint face uppermost, and fifteen bolt holes 
and three tappet guides are drilled half-through and two jig 
location holes are drilled and reamed. After unloading, it is 


Cylinder-head machining line 
1 Heller vertical miller; 2 Cincinnati vertical miller; 3 Archdale drill; 4 first transfer machine, 6-station; 5 second transfer machine, 14-station; 6 third transfer machine 
&-station; 7 fettling booth; 8 benches (blend combustion throats); 9 inspect machining; 10 fit studs and core plugs; 11 water test; 12 Mills hydraulic press; 13 Herbert drill; 
14 mark valve and seat; 15 final inspection; 16 storage area; 17 Dawson washer; 18 blow out 
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Detail section of cylinder head, showing fully machined combustion 
chamber space and angled throat 


returned to the roller track and passed to the start of the first 
transfer machine. 

At station No. 1 it is manually loaded in a transverse 
fixture on the transfer platen, located on the dowels and 
secured by quick-acting clamps. Transferred to station No. 
2, it is milled on both ends with Galtona 6 in cutters running 
at a cutting speed of 260-270 ft/min and a feed of 25 in/min. 
Travelling heads are employed on each side of the line. Each 
moves in to the work, takes its cut in the opposite direction 
to the other, moves out on its slide, and is returned to its 
starting position. Naturally, such a machine is of a length 
that cannot be accommodated in the standard pitching of 
the normal transfer units. Actually, it occupies the space 
usually provided for two stations and may give that misleading 
impression on the line layout diagram. 

All holes in both ends of the casting are drilled at station 
No. 3, the holes are blown out and checked for depth at 
No. 4, and tapped at No. 5. Drills are operated at a cutting 
speed of 60 ft/min and at feeds of 34-4 in/min. At station 
No. 6, the component is manually unloaded on to a duplicated 
buffer-storage roller track connecting with the second transfer 
machine. The platen, complete with fixture, is moved 
transversely by a hydraulic pusher to a lift, and lowered to 


Loading station of third transfer machine and three stations for core- 
drilling operations 


the chain conveyor by which it is returned to the unloading 
end of the machine. Swarf is brought to the unloading end 
of the machine by a vibrating conveyor. The general 
hydraulic system for the machine functions at a pressure of 
250 Ib/in*. Control is arranged at the loading end, the 
loader depressing a button to start the machine on its auto- 
matic time cycle. As a safety measure, the starting circuit is 
interrupted until both unloading and loading operations have 
been completed. 

Both sides of the casting and also the top face are machined 
on the second transfer:machine, which comprises fourteen 
stations. The component is loaded at No. 1 and both sides 
are milled at No. 2, as described on the first machine. At 
No. 3, seven holes are drilled and three injector recesses, 
§ in diameter, are drilled in the top face. On the exhaust 
side, three hemispherical combustion chamber spaces are 
rough machined. Six valve guide holes and three tappet 
guides are rough drilled at No. 4. Tappet guides are too 
closely pitched to permit simultaneous drilling of all six. 
Also at this station, three injector holes, ;% in diameter, are 
drilled to depth. 

At the next station, No. 5, fifteen bolt holes and three 
tappet guides are drilled to break through to those drilled 
earlier, on the Archdale indexing drill, from the joint face. 
Nine stud holes are drilled in the exhaust-side face. On the 
same side face, the three combustion chamber hemispherical 
spaces are finish machined and the combustion chamber 
recesses are roughed at station No. 6. These recesses are 

; +0-002 
finished 1 } —0-0005 
drilled in the same face at station No. 7. From the top-face 
three injector recesses are finish counterbored to 1 in 
diameter and three tappet guides are semi-finish reamed. 
The other three tappet guides are similarly reamed at the next 
station, No. 8, and three 4 in diameter injector holes are 
through-drilled. 

Except for the drilling of the ten stud holes in the intake- 
side face at No. 9, the operations at stations No. 9 and No. 10 
are similar. At each, three valve guide holes are semi-finish 
reamed and three tappet guides are finish reamed to 
3 Py in diameter. The three remaining work stations 
are each tooled for the tapping of stud holes. At. No. 11 
all holes on the top face and the two sides of the casting are 
blown out and checked for depth. Nine holes are tapped in 
the exhaust-side face and ten holes in the intake-side face 
at No. 12, and six holes in the top face at No. 13. From No. 


in diameter, and six stud holes are 


Station 5 of third transfer machine, with tooling for roughing six valve 
seats 
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Herbert drilling machine set up for finishing valve seats with an annular 
tool piloted from the valve guide 


14 station, the component is unloaded on to another buffer 
track linking with the succeeding machine. 

On the third transfer machine, the casting is inverted to 
bring the joint face uppermost and is clamped up to the platen 
fixture. The first operation, at station No. 2, is the core- 
drilling of three intake ports and three exhaust ports from the 
joint face, and three combustion chamber throats from the 
exhaust-side face. At No. 3, the three combustion chamber 
throats are core drilled from the joint face, and at No. 4 
the throats are chamfered at an included angle of 40 deg 
from the joint face and are form-reamed from the exhaust- 
side face. Three intake valve and three exhaust valve 
seats are rough machined at station No. 5, leaving 0-010- 
0-015 in on the diameter for finishing. The head recesses 
for all valves are finish machined. 

Combined tools are used at station No. 6, to finish ream 
six valve guide holes, to finish three intake and three exhaust 
valve ports, and to semi-finish three intake valve seats and 
three exhaust valve seats. From 0-005 to 0-010 in remains 
on the seats for finishing. At this station, also, a coned cutter 
is entered from the exhaust-side face to machine a small 
relief at the junction of the injector hole with the combustion 
chamber throat. The form-reaming of the combustion 
chamber throats from the joint face is the last operation, at 
Station No. 7, and at No. 8 the casting is unloaded on to 
another buffer track. 

At the end of the track is a fettling booth where the 


castings are dressed, sharp machining edges are frazed, and 


all holes and apertures are blown out. The form-reaming 
of the combustion chamber throats, from faces at right angles, 
at divergent angles in a common plane demands a precise 
location of the tools in precisely aligned and angled slides in 
order to attain a smooth blending of profile at the junction. 
After fettling, all castings are inspected for this feature and, 
where necessary, any minor rectification to obtain a perfectly 
smooth transition is effected by hand tools on a series of 
benches—marked 8 on the layout diagram. 

At succeeding benches, the component undergoes a 100 
per cent inspection of machining, and then all studs and 
Screwed core plugs are fitted. It is passed along a roller 
track to a water test station, where it is mounted on a turn- 
Over rig and subjected to an internal pressure of 35-40 
Ib/in?. Next, the valve guides are pressed in individually 
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Inspection of valve seats for concentricity, using a tapered pilot in the 
valve guide and a dial indicator 


on a Mills 8-ton hydraulic press. Meticulous care is taken 
to ensure the concentricity of valves and seats and accordingly 
the seats are finished with a cutter piloted from the bore of 
the valve guide. On a Herbert drill an annular cutter, that 
has been lapped on the pilot, is engaged over the pilot 
mounted in the valve guide and the valve seat is finish cut 
at an included angle of 88 deg. Depth of cut is checked 
manually with a dial indicator. Seats, ports and guides 
are blown out after this operation and the valves and seats 
are stamped with identification marks to ensure correct 
assembly. Seats are not lapped, as valves and seats are 


Loading end of second transfer machine, for all operations on the front 
and rear ends of the cylinder block 
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finished to different angles—valves 90 deg and seats 88 deg, 

During the final inspection, the depth of the seat to the 
joint face of the casting is checked (tolerance 0-010 in), 
and concentricity of the seat with the valve guide by means of 
a tapered pilot in the guide and a laterally arranged dial 
indicator (tolerance 0-002 in total reading). 

Finished cylinder heads are parked in a roller-track storage 
area and are passed through a Dawson washer to receive a 
hot, alkaline spray before issue to the assembly lines. 


Cylinder block line 


In the rough store the castings are inspected, and two cored 
holes are drilled and reamed and one pad is machined for 
fixture location. Externally, the castings are sprayed with a 
coating of priming paint. From the store, they are trucked 
to the start of the machining line and stacked on the shop 
floor. 

The first operation is to rough and finish machine both 
the sump and joint faces on one of a pair of Heller two-spindle 
vertical mills, this being carried out in two passes on the 
same machine. Galtona 16in and 14 in cutters are used, 
taking a 3 in cut at a feed rate of 21 in/min. On the joint 
face, 0-015 in is left for finishing. 

After facing, the casting is passed on a roller truck and an 
air hoist to the first transfer machine, an eight-station unit. 
Here, it is loaded on its side in the platen fixture and located 
by the holes previously reamed in the rough store. As it is 
progressed through the six working stations, all holes in both 
the sump and joint faces are drilled, blown out, checked for 
depth, and tapped. These operations include the two jig 
location holes in the sump face, drilled 3} in diameter X 4} in 
+O p00 i diameterX}in deep. It is 
unloaded by an air hoist on to a roll-over fixture and then 
passed, joint face uppermost, to an Asquith six-spindle 
boring machine or to a buffer-storage roller track, where 
an inspection of the preceding operations is made. 

On the first Asquith machine, the parent bores of two 
blocks are simultaneously rough machined. The blocks are 
located by the dowel holes and air clamped. Cuts are taken 
at 190 rev/min, feeding at 0-013 in/rev. Blocks are then 
transferred by roller track and a turntable to the second 
Asquith machine on which, with a similar set-up, the bores 
are semi-finished, at 328 rev/min and a feed of 0-007 in/rev. 
The end bores are skimmed } in deep to fine finish ready 
for a steady function, referred to later, at two stations on 
the fourth transfer machine. 

From the boring machine, the block is unloaded on to a 
turntable and passed to a Cincinnati duplex miller where the 
two end faces are rough machined at a feed rate of 154 in/min. 
Thence it is moved by roller track to an Archdale plunge-type 
miller, where the main bearing cheeks are gang-milled, 
feeding at 2-6 in/min. It is again unloaded on to a turntable 
and is then, in a roll-over fixture, turned sump-face upper- 
most. On a bench, the bearing cups are fitted and stamped 
for identification on re-assembly. It is turned on a table 
and then inverted in a roll-over fixture to bring the joint- 
face uppermost. On a roller track, which is divided in order 
to clear the projecting bearing caps, it is passed to the second 
transfer machine on to which it is loaded by an air hoist. 

This machine has eight working stations at which all holes 
in both ends of the block are drilled and tapped or core- 


deep and reamed } 


Cylinder-block machining line 


1 Heller duplex miller; 2 Heller duplex miller; 3 first transfer machine, 8-station; 
4 buffer storage and inspection; 5 Asquith six-spindle borer; 6 Asquith six-spindle borer; 
7 Cincinnati duplex miller; 8 Archdale plunge miller; 9 fit bearing caps; 10 second transfer 
machine, 10-station; 11 buffer storage and inspection; 12 Cincinnati duplex miller 
13 Burr 2-way borer; 14 inspection; 15 remove bearing caps; 16 third transfer machine, 
5-station; 17 buffer storage; 18 fourth transfer machine, 10-station; 19 inspection; 
20 Heller six-spindle borer; 21 Heller six-spindle borer; 22 inspection; 23 Mills hydraulic 
press; 24 Heller six-spindle borer; 25 inspection; 26 deburr, fit studs; 27 water test; 
28 stand-down track 
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drilled and reamed. Crankshaft and camshaft bores are 
core-drilled from both ends. At the unloading station, 
both the casting and the platen are vacuum cleaned by 
Dustmaster equipment, and the casting is unloaded by an 
air hoist to a divided roller track for a Cincinnati duplex 
miller, or to a roll-over fixture and on to a buffer storage 
truck. 

On the duplex miller, the end faces are finish machined 
to give the block an overall length of 14;4+0-010in. The 
cut is taken at a rate of 18 in/min. Then on another divided 
roller track the block is passed to the Burr special double- 
ended boring machine, on which the crankshaft and camshaft 
bores are semi-finished and finished. Four crankshaft 
bores are held to 2-9175-2-9165 in diameter and taper must 
not exceed 0-0003 in or ovality 0-0005 in in any single bore. 
The three stepped bearings for the camshaft are each limited 
+0-002 
—0-001 
washer facings are also machined on the rear crankshaft 


in on their respective diameters. Two thrust 


Burr 2-way boring machine for roughing and finishing crankshaft and 
camshaft bore. The control station is duplicated 
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bearing by means of retractable bits in the crankshaft boring 
bar. The boring bits are automatically positioned radially 
on retraction to permit withdrawal through the key-slotted 
tool bushings. As will be seen in the illustration, the machine 
can be controlled by push button from either side of the 
loading position. The bores are then inspected on the track 
for dimensions, position, parallelism and squareness with 
the rear face of the block. 

When the bearing caps have been removed, the block is 
loaded, sump uppermost, on the third transfer machine. 
At the three working stations, the crankshaft bearing-seat 
keeper slots are gang-milled, crankcase wall and partition 
ribs are skimmed to 3 in radius from shaft centre to ensure 
clearance for the connecting rod big-ends, and four oil 
holes are drilled from the bearing seats to the oil gallery. 
The casting is then unloaded by air hoist on to a roll-over 
fixture, where it is inverted and delivered, joint face upper- 
most to the fourth transfer machine or to a buffer-storage 
track. 


Third transfer machine unloading station. At the last work station oil 
ducts from journals to gallery are drilled 
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View from rear of fourth transfer machine, showing fork stations 
equipped with air cylinder steadies 


On this eight-station machine, both sides of the block are 
milled, drilled, and spot-faced, and core holes are opened 
out and reamed for plugs. At two stations on this machine, 
where the component is subjected to heavy lateral loading 
during spot-facing operations, automatically operated air 
steadies are provided on the fixture to hold the component 
firmly seated. The steadies engage in the end cylinder 
bores, mentioned earlier. After an inspection of the fourth 
transfer unit machining on the track, the blocks are loaded, 
two at a setting, on a Heller six-spindle borer and the 
+0-000 . di 

0-001 12 diameter. 


These bores are held in the same plane and square with the 


parent bores are finish machined to 3 }} 


Le Blond centre-driven lathe, roughing main journals, shaft ends, cheeks, 
and flange 


bores of the crankshaft bearing housings to within 0-001 in, 

Then, by roller track, the block is passed to a Heller 
vertical miller where the finish skim, of 0-015 in, is taken 
off the joint face. It is again inspected, this time for bore 
diameter, bore alignment, and block height, and then, 
on a Mills 30-ton hydraulic press, the cylinder liners are 
inserted individually. Next, on another Heller six-spindle 
torer, the bores of the liners of two blocks are finish machined 
in position. The finished bores are inspected and the block 
is passed on a roller track to a bench for deburring, checking 
clearances, and the fitting of core plugs. Further along the 
track it is clamped on a turn-over rig and undergoes a water 
test. Various zones of the casting are isolated and subjected 
to appropriate pressures—the water jacket at 25-30 lb/in’, 
the oil pressure rail at 75 lb/in?, and the cam chamber at a 
nominal pressure to prove oil-retention. The blocks are 
then “rested” for 16 hours in a large, roller-tracked storage 
area alongside, to allow for the settling of the cylinder liner 
bores. 

Subsequently, they are transferred on the track to a 
Barnesdril Plugmatic honing machine (not shown on the 
layout diagram) for individual treatment of the liner bores, 
The machine has automatic indexing, and automatic sizing 
on the hone, and the bores are finished to 34 Mee 
diameter. After the bores have been inspected, the studs 
are fitted to the block, it is inverted in a roll-over fixture, 
and passed on to a roller track to a Dawson washer. Here 
it is given a hot alkaline spray and is then blown off ready 
for delivery to the assembly line. 

This line provides an example of the flexibility of the 
organization. The functioning of a production line is 
continually under review; as an entity, in its various sections, 
and even to its individual machine tools. If at any point 
in a line the flow of work is impeded, slowed down, or 
interrupted; or merely if a better method or routine is 
suggested, the matter is thoroughly studied. If the case for 
a change is sustained, there is no reluctance or hesitation in 


Landis grinder, roughing four main journals and the outer diameter of 
the flange 
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effecting rearrangement, modification, or replacement to 
obtain the desired smooth functioning. 

In the short interval since the layout drawings and the 
photographs for this article were prepared, a modified 
sequence has been introduced in the latter part of the line. 
The honing of the cylinder liner bores is now accomplished 
in two stages, one before and one after “‘resting’’. 

The Barnesdril Plugmatic machine has been brought 
into the line and located immediately after the Heller six- 
spindle machine on which the bores are finish machined. 
It is used to rough hone the bores, and the previously 
detailed sequence is then resumed. When the blocks have 





The finished three-throw crankshaft. Shafts with end serrations are 
specifically for engines having a front power take-off 


been “rested,” however, they are transferred on the track 
to a Kitchen and Wade single-spindle hone for final honing 
to eto in diameter. Thereafter, they are passed 


through the washer and are blown off, as before. 


Crankshaft line 

As received from the drop stampers, the chrome-molyb- 
denum steel crankshaft with three throws at 120 deg and 
an integral flange for the flywheel, is ready centred. Before 
passing on to the machining line it is visually inspected and 
then checked on a fixture for depth of centre with a dial 
indicator. On first location the permissible tolerance is 
+0-010 in. Plates hinged on the fixture check the web 
profiles and the machining allowance on the four journals and 
three crankpins. At the line the main transfer system is by 
acontinuously running, looped overhead conveyor. Machine 
tools and benches are sited within and on each side of the 
conveyor loop and components are manually handled on 
and off the machines. 

At the first station an Archdale five-spindle miller mach- 
ines seven driving pads on the crank webs. This is prepara- 
tory for the next operation on a Le Blond 1 L.B. crankshaft 
lathe with central drive onto the two centre webs. The four 
journals, the shaft front end, the journal web cheeks, and 
the end flange are all rough turned and the oil-thrower ring 
is finish turned. This machine is duplicated in order to 
maintain the rate of production. The shaft is then checked 


-and, if necessary, straightened to within 0-006in and 


0-008 in. on a Mills hydraulic press. 

On a Drummond Maximatic the shaft is located from the 
flange-end centre and a multiple tool skims down the journal 
surfaces from their 0-008 in allowance to a 0-0025 in allow- 
ance in order to minimize wheel wear in the succeeding 
gtinding operation. This is carried out on a Landis grinder 
with a gang of five wheels plunging to rough grind the four 


Crankshaft machining line 


1 Archdale miller; 2 Le Blond lathe; 3 Le Blond lathe; 4 Drummond Maximatic lathe; 
5 Landis grinder; 6 Le Blond lathe; 7 Le Blond lathe; 8 Pollard drill; 9 Cincinnati miller; 
10 Pollard drill; 11 Pollard drill; 12 Pollard drill; 13 Pollard multiple tapper; 14 Newall 
H.A.C. grinder; 15 Newall H.A.C.grinder; 16 Archdale deep-hole drill; 17 Archdale 
deep-hole drill; 18 Efco induction hardening machine; 19 tempering furnace ; 20 Precimax 
grinder; 21 Newall L.A. grinder; 22 Precimax grinder; 23 Precimax grinder; 24 Precimax 
Ginter: 25 Newall L.A. grinder; 26 Newall H.A.C. grinder; 27 Newall H.A.C. grinder; 

0.K. crack detector; 29 Trojan on machine; 30 Newall L.A. grinder; 31 Arch- 


dale miller; 32 Churchill-Cleveland hobber; 33 Perkins tape lapping machine 
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Archdale special, angled-head, deep-hole drilling machines for drilling 
oil ducts in the shaft 


journals and the outside diameter of the rear flange. Next, 
the shaft goes to a Le Blond 6 A.C. two-station, crankpin 
lathe where it is located, clamped and driven on the end 
journals and end web pads. At the upper station the webs 
are skimmed and the flashes on the crankpins and the corner 
radii are trimmed down. The crankpins are rough turned at 
the lower station. This machine, also is duplicated. 

After again checking and straightening on a Mills hydraulic 
press, the shaft is then transferred to a Pollard two-spindle 
drill where it is radially located from the web pads. At one 
station five bolt holes and one location dowel hole are drilled 
in the rear flange, while at the second station one bolt hole 
is drilled, the dowel hole reamed, the central zone of the 
flange face relieved, and the centre re-cut. On the next 
machine, a Cincinnati Hydramatic rise-and-fall miller, the 
shaft is located from the dowel hole in the flange and the 
counter-weight registers are milled to height and width. 

Various drilling and tapping operations follow, all on 
Pollard machines. The front end of the shaft is drilled, 
core-drilled, tapped and chamfered to receive the starter dog. 
One machine is a two-spindle unit built on a four-spindle 
base to accommodate a long table and traversing movement. 
Here the counterweight registers are drilled and tapped; 
the shaft being located by means of the flange dowel hole and 
an index plate. On the last machine the six holes in the 
flange are tapped. 

Two Newall 48 H.A.C. grinders then rough grind the 
crankpins, leaving 0-012-0-014 in on the diameters. A total 
of six oil ducts, two to each crankpin, is drilled on two 
special Archdale angular, deep-hole drilling machines, each 
of which has three heads. After drilling, the holes are 
chamfered on the bench by means of an air drill and then 
frazed. Copper sleeves are then fitted over the shaft ends 
to dissipate heat during the next operation, when the journals 
are hardened on an Efco automatic 100kW induction 
hardening machine. On an automatic cycle the cradle is 
moved from the loading station at the left-hand end of the 
machine to the work station. Here are mounted two 
inductors of the split-clamp type; one wide and one narrow. 
Sequentially, the work cradle is progressed to the right and 
the front-end journal is hardened by the wide inductor, 
the two intermediate journals by the narrow inductor and 
the rear-end journal by the wide inductor. In each instance 
the work is quenched by water spray immediately after 
heating. On completion, the work cradle is moved to the 
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unloading station, is lowered to deliver the work on to, 
chain-type, discharging conveyor, continues down to , 
lower level, and is returned to the other end of the machine 
on a conveyor and elevated to the loading station. The 
crankshait is tempered in an electric furnace and then given 
a reference check and, if necessary, is straightened on , 
Mills hydraulic press preparatory to finish grinding. 

The first journal to be finished is No. 4, at the rear end. 
Mounted on centres on a Precimax grinder and located on, 
No. 4 journal cheek by a dial indicator, the journal is plunge 
ground to diameter, using an M.P.J. continuous grinding 
gauge, to a tolerance of 0-:0005in. The width of grind, 
determined by the wheel, is to a tolerance of 0-002 in and 
0-0156 in tolerance is permitted on the corner radii. No, 3 
and No. 2 journals are plunge ground on a Newall L.A. 
grinder and a Precimax grinder respectively to the same 
diametral tolerance, but with the width tolerance increased 
to 0-008 in. 

A form wheel on a Precimax with the head angled at 30 deg 
is used to grind the outside diameter and the rear face of the 
flange—the flywheel register. The shaft is located endwise 
by a dial indicator and the wheel is plunged in at an angle, 
Flange diameter is held within a tolerance of 0-002in 
by a “Stop-cut”’ automatic sizing device, manufactured by 
Electronic Gauges Ltd. Another Precimax grinder with an 
angled head finishes the No. 1 journal to the same tolerance 





Efco automatically cycled machine for induction hardening of the four 
main journals 


of 0-0005 in, the journal cheek face, and the shoulder for the 
timing gear. The diameter to receive the timing gear is 
then plunge ground on a Newall L.A. grinder, a tolerance of 
0-0005 in being maintained. 

Crankpins are finish ground to tolerances of 0-0005 in 
on diameter and 0-0015 in on width on a Newall H.A.C. 
grinder equipped with an overhead trimmer. The shaft 
is clamped hydraulically to the throw blocks; longitudinal 
location being arranged by spacing bars and radial location 
by an index plate. Automatic sizing is by Mercer electro- 
gauging equipment which stops the in-feed on reaching the 
specified dimension. Additionally, the size is indicated ona 
large dial. Scheduled dressing of the wheel is after five 
crankshafts—fifteen crankpins—have been finished. Only 
0-002 in is required to be removed from the wheel. 

Shafts are then given a 100 per cent inspection on an O.K. 
crack detector with semi-automatic rotation and head 
traverse. Both AC and DC methods are employed. A 
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Angled-head Precimax grinder, plunging a form wheel for the flange rear 
face and outer diameter 


percentage check on journal hardness pattern is carried out 
by etching in a 10 per cent nitric acid solution. 

The oil-return groove on the shaft between the thrower 
ring and the flange is turned on a Trojan (Selson) oil- 
grooving machine and the oil-return diameter is then finished 
on a Newall L.A. grinder. A keyway for the timing gear is 
cut on an Archdale miller. As there is a positional limit 
of 0-002 in for this keyway, location is from No. 1 crankpin. 
For engines requiring a power take-off from the front, the 
shaft end is machined with 48 serrations, extending 1-81 in 
to the run-out, on a Churchill-Cleveland Rigidhobber. 
Location is from the flange dowel hole. After washing off, 
all oil holes are given a 0-010 in radius with a hand tool. The 


Newall H.A.C. grinder, finishing crankpins to a diametral tolerance of 
0-0005 in. Mercer automatic sizing equipment is used 


last operation is to polish simultaneously all the journals 
and crankpins on a special, Perkins designed, tape polishing 
machine. 

Every shaft is rigidly inspected before it is passed to the 
assembly lines. All dimensions are checked for conformity. 
Concentricity of the two intermediate journals with the outer 
journals has a tolerance not exceeding 0-001 in. Run-out of 
the flange face, the thrower ring face, and the thrust face has 
a permissible maximum of 0-001in on a dial indicator. 
Crankpins and journals are allowed a tolerance of only 
0-00025 in for ovality or taper and the surface finish, checked 
by Sigma Talysurf equipment, is held to a roughness value 
of 16 micro-inch. 


General view of the two main assembly lines, on which the P3/144 engines are erected, at the Perkins factory at Eastfield, Peterborough 
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PRODUCTION RESEARCH 


A Brief Survey of PERA Activities in 1957 


Secs its foundation rather more than ten years ago, the 
Production Engineering Research Association of Great 
Britain has year by year steadily extended the scope of its 
activities. This has, of course, called for an extension of the 
facilities for research and one important development 
during 1957 was the occupation of a new research block 
costing £250,000. In addition a new Education and Training 
Department was created during the year. 

General investigations were carried out into impact (cold) 
extrusion of steel, deep drawing, automation, vibration, 
friction and lubrication, machine tools, finish blanking, 
cutting fluids, tool materials and other subjects. In addition, 
about 230 special problems and development projects were 
undertaken for individual member firms. These included 
performance of ceramic cutting tools, cold extrusion of 
aluminium and steel components, machining of stainless 
steel, Nimonic alloys and titanium, finish blanking of high 
tensile steels, vibration of machine tools and other production 
equipment, and grinding of cutting tools. Further, members 
requested technical assistance on most aspects of production, 
including works layout, finishing, mechanical handling, 
welding, work study, design for production and inspection. 


Research 


Cold extrusion. During 1957 considerable progress was made 
in investigations into impact (cold) extrusion of steel. 
Experiments have recently been started on the cold extrusion 
of large components, using a 1,000 ton press, which greatly 
extends the range of the Association’s investigations into this 
highly efficient production process. Current research also 
includes investigations into the properties of steels for 
impact extrusion, variations in extrusion pressure with 


percentage reduction in area, and the conditions of lubrication 
required-for backward extrusion. 

Despite the tremendous possibilities of the cold extrusion 
process for reducing capital expenditure, floor space, hand- 
ling, operation times, and material consumption for a wide 
range of products, application of the technique in Great 
Britain has been restricted by the lack of reliable data on 
tool design and on the extrusion properties of materials, 
Whereas very few British firms have taken advantage of the 
process, materials such as steel have been industrially 
extruded for about 20 years in Germany and approximately 
10 years in the United States of America. However, develop- 
ment work which the Association is carrying out at present 
for various firms is expected to result in savings in the order 
of £40,000 per year in the production of one type of com- 
ponent alone. 

Finish blanking. Research has continued into the PERA 
finish blanking technique, which produces pressings with 
smooth edges in contrast to the relatively rough edges 
produced by conventional blanking techniques. This 
technique frequently eliminates expensive shaving or 
machining operations in the production of pressings. It is 
being applied in a growing number of industries, including 
the manufacture of motor cars and of electrical goods. 
In one organization, a saving of £3,000 was effected in the 
production of the first component to which finish blanking 
was applied. Still wider application of the technique is 
expected when work on other materials is complete. 

Deep. drawing. Investigations have been continued to 
deterrnine the relative efficiencies of a number of lubricants 
when deep drawing various materials. The results of these 
investigations are expected to provide a reliable basis for the 


Part of the new Production Engineering Research Association workshops and laboratories at Melton Mowbray 
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The new metrology laboratory at Melton Mowbray is very fully equipped for extremely accurate measurements 


comparison of a wide range of lubricants that, at present, are 
largely selected by trial and error. Continuation of the work 
in another deep drawing investigation has confirmed that 
depth of draw can be increased’ under conditions that differ 
markedly from conventional practice. 


Metal cutting 

Following research into the drilling of cast iron, investiga- 
tions have been carried out to determine the most suitable 
drill point shapes for drilling various steels. Significant 
increases in drill life have been obtained with point shapes 
differing from those conventionally used in production 
workshops. Current metal cutting research includes an 
investigation on an automatic lathe, to compare the perform- 
ances of three types of high-speed steel, when machining 
alloy steel. In the course of this work, the opportunity is 
being taken to investigate the relationship between tool wear 
and workpiece diameter. Research is also in progress to 
compare the performances of various cutting fluids and the 
effects of different methods of applying cutting fluids when 
machining high tensile nickel-chrome steel with carbide tools. 
Hobbing. Progress has been made in the Association’s survey 
of high-speed hobbing. An assessment is being made of the 
effect on hob life of such factors as the number of hob starts, 
Studies 
are also being made of hob wear, and of the effects on hob 
life of slight variations in hob tooth formation. 
Reaming. A previous investigation into the effect of reaming 
conditions on hole accuracy and surface finish showed that 
there are critical values of cutting speed and feed rate above 
which the accuracy and surface finish of reamed holes rapidly 
deteriorate. As these values are the limiting factors that 
prevent the use of higher cutting speeds and feed rates in 
cutting operations, it is considered important to determine 
whether improvements in performance could be achieved by 
changes in reamer shape. Research has, therefore, been 
carried out to determine the effects of reamer shape on 
accuracy and surface finish. Changes in rake and circular 
land width influenced hole surface finish, and the test 
results indicated that swarf jamming has an important 
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influence on reamer performance. Other factors that were 
investigated included chamfer angle and flute length and the 
effect of built-up edge on accuracy and surface finish. 
Ceramic tools. An investigation into the performances of a 
range of ceramic tools when turning alloy steel is almost 
complete. Comparative tests have been carried on cemented 
carbide tools, and performance was assessed on the basis of 
tool wear in roughing operations, and on workpiece surface 
finish and wear in finishing operations. The economic 
aspects of the use of ceramic tools have been explored by 
tests to determine the effects of various speed and feed 
combinations that give constant rates of metal removal. 

Tool grinding. Field investigations into problems concerned 
with cutting tool performance have emphasized the need for 
improved tool grinding techniques and a greater degree of 
control. An investigation in which conventional and 
unorthodox methods of grinding carbide tools were studied, 
indicated that the speed and ease of grinding associated with 
a particular method were of considerable economic signifi- 
cance. The effect of the method of grinding on carbide 
tool life has also been investigated. Recommendations 
based on these results are being applied in industry, and 
economies in the form of reduced grinding wheel costs and 
longer tool life between regrinds have been reported. 


Machine tools 

A project concerning the accuracy and performance of 
several makes of cylindrical grinding machines was completed 
during 1957, while substantial progress has been made in an 
investigation into various aspects of machine tool slideways 
and their lubrication. A report is being prepared on the 
influence of scraped surfaces, lubricant viscosity, load per 
unit area, and sliding speed on the transition from boundary 
to hydrodynamic lubrication. Practical tests are also being 
carried out to determine the friction properties of various 
lubricants and machine tool slideway materials. 


Vibration 
It is not generally realized that the present limits of feed, 
speed, tool life, surface finish and accuracy are often set by 








the vibration characteristics of machines and cutting tools. 
The difficulties caused by vibration are usually readily 
observed in operations such as boring and milling, but in 
apparently vibration-free operations the limitations on output 
and quality are, in fact, often imposed by minute, un- 
detected vibrations. Full understanding of the nature and 
effects of these vibrations will help to remove the present 
barriers to substantial increases in the efficiency of existing 
techniques, facilitate the development of new techniques, 
and lead to the more efficient utilization of carbide and 
ceramic cutting tools. 

By using experimental vibration-absorbers now being 
developed by PERA, excellent surface finish can be produced 
in some machining operations under conditions that other- 
wise would result in severe chatter, rough surfaces and, in 
extreme cases, tool breakage. Other investigations have 
indicated that the reduction or elimination of vibration often 
obviates the need for subsequent finishing operations such 
as reaming or grinding. 

More and more makes and users of machine tools gre 
coming to recognize the need for trained engineers who can 
interpret and apply the results of vibration research, and 
several member firms have seconded engineers to the Asso- 
ciation for training periods lasting at least one year. These 
engineers receive instruction in the subjects necessary for 
complete understanding of vibration phenomena. They 
also assist PERA staff engaged in practical research into 
vibration. The course includes investigations into the 
vibratory characteristics of machine. tool structures and 
elements and cutting tools, the correlation of theory and 
practice, and the analysis, interpretation and practical 
application of experimental results. 


Automation 


Because nearly all firms, large and small, will eventually 
be directly affected by the many developments now taking 





place in automation, an operational research is being carried 
out into a wide range of automation equipment. A report 
on hoppers and selector devices was recently issued to 
members. Subsequent reports will cover work-loading 
equipment such as magazines; mechanical hands; work- 
clamping equipment; work-conveying equipment; the 
application of various types of automation equipment in 
machining and presswork operations; and transfer machine 
tools and presses. To obtain direct experience of the 
problems involved in automation, and to expedite the PERA 
investigations, a number of member firms have seconded 
engineers from their staffs to the laboratories for periods of 
several months. 


Education 


Following the success of the 1956 courses for key per- 
sonnel in industry, all the educational activities of the 
Association have been grouped into a new Education and 
Training Department, and permanent training facilities have 
been established in the former research laboratories. At 
the request of members, the general course on improved 
production techniques was repeated in 1957. The subjects 
covered by this course include metal forming, metal cutting, 
machine tool utilization, automation, method study and 
inspection. 

The mobile unit visited approximately 140 factories in 
Scotland and the North of England. Nearly 11,000 key 
personnel at all levels in industry saw demonstrations, 
illustrated talks and films on improved production techniques 
developed by PERA. During 1958, the unit will gradually 
travel south through the Midlands and the rest of England, 
spending one to three days at members’ factories. Further 
to assist members to make the most effective use of PERA 
research results and recommendations, approximately 800 
visits were made during 1957 by PERA engineers to factories 
in all parts of Britain. 
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DAF Hydro-Pneumatic Brake System 


Arrangement and Operation of the Compressed Air Servo Control for the Hydraulic Brakes of 


Tractors and Trailers or Semi-Trailers 


Baurore the war, Van Doorne’s Automobielfabriek N.V., 
of Eindhoven, Holland, manufactured their own air-actuated 
brakes. However, this aspect of vehicle design has become 
so specialized that in recent years their general practice has 
been to employ equipment supplied by brake manufacturers. 
The control system for the pneumatic-servo-operated 
hydraulic brakes on the DAF tractors and trailers or semi- 
trailer units is made up almost entirely of Westinghouse 
components. 

Until 1956, many of the DAF trucks and tractors had 
hydraulically-controlled air-actuated brakes. With this 
system, the pedal actuated a hydraulic cylinder, which, in 
turn, regulated the degree of application of the pneumatic 
brakes. Now, however, the arrangement has been reversed, 
the air acting on a servo piston that operates the hydraulic 
master cylinder. This system is offered as an alternative to 
the vacuum-operated brakes, which are standard equipment 
for the DAF trucks. It is recommended for applications in 
which heavy-duty trailers are used. 

The layout of the system is shown in an accompanying 
illustration. Air passes from the compressor to an oil 
separator, which prevents contamination of the system with 
lubricant from the compressor, and which also incorporates 
atyre inflation valve. Next, the air passes through a pressure 
regulator valve into an anti-freeze device and thence into the 
first of the two main air reservoirs. An overflow valve is 
incorporated in the pipe connection between the first and the 
second main reservoir: it is so designed that air does not flow 
into the second reservoir until the first is fully charged, but 
the air can flow freely in the reverse direction. There are 
no other connections to or from this second reservoir. 

The connection to the brake control valve on the towing 


vehicle, or tractor, is taken from the main reservoir. From 
this control valve, another pipeline leads to the rear, through 
a shut-off cock, to the coupling for the trailer system. A dual 
pressure gauge unit is connected to the pipe between the 
reservoir and the control valve, and to the line between the 
control valve and the trailer. 

A third pipeline goes from the brake control valve to an 
advance valve, which ensures that the tractor brakes are 
applied a fraction of a second after those on the trailer, so 
that the danger of jack-knifing is avoided. From the advance 
valve, a connection is taken to the pneumatic servo of the 
tractor brakes. This servo operates a hydraulic master 
cylinder in the conventional manner, the hydraulic output 
being taken to the wheel brakes. ; 

As has already been mentioned, a pipeline leads from th 
brake control valve to a coupling at the rear of the tractor. 
From this coupling, a hose is taken to the trailer, where it is 
connected to the trailer brake valve. This valve is so designed 
that the brakes are-off when there is air pressure in the line 
from the tractor, but are applied when this pressure is 
released. This arrangement has the advantage that should 
the coupling between the tractor and trailer break, the 
brakes on the latter are automatically applied. The coupling 
is of the conventional type which, should the trailer and 
vehicle separate accidentally, rotates through 90 deg and is 
automatically disconnected. 

Air pressure to actuate the pneumatic servo on the trailer 
is supplied from an air reservoir connected to the trailer 
brake valve. From this reservoir, the air goes through the 
trailer brake valve to an empty-and-load valve, and thence 
to the servo. The empty-and-load valve has a manually- 
operated control, which can be set to any one of four different 


Layout of the DAF hydro-pneumatic brake system. The components for the tractor are grouped on the left and those for the trailer are on the right 


A compressor; B oil separator and tyre inflation valve; C pressure regulator valve; D anti-freeze device; E reservoir; F overflow valve; G second reservoir; #4 trailer brake 
valve; J trailer reservoir; K empty-and-load valve; L trailer brake servo; M trailer brakes; N hose coupling; P shut-off cock; @ tractor brake servo unit; R tractor brakes; S tractor 


brake control valve;:T dual pressure gauge; U advance valve 
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TRAILER SYSTEM 
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Right: The overflow 

valve, which prevents a 
air from passing to the 
second reservoir until 
the first is charged 
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positions. These positions are: full load, half-load, empty, 
and blow-off. The servo actuation of the trailer brakes is 
similar to that on the ‘tractor. 


COMPONENTS 
Oil separator 


The oil separator comprises an inverted bowl, closed at its 
lower end by a screwed-in cap. In the centre of this cap is a 
spring-loaded blow-off valve, which closes a port to atmos- 
phere. Air enters at a connection in the side of the bowl and 
passes through a filter, to a port at the top, past the tyre 
inflation valve and thence to the outlet connection on the 
side opposite to the inlet. A coil spring underneath the filter 
pushes it up against a conical seat at the top of the inverted 
bowl. 

To clear the oil out of the separator, the engine must be 
started and a push rod, housed in the tyre inflation valve cap, 
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Left: Two views of the anti- 
freeze device, one with the 
control rod lifted to the 
severe frost position and the 
other with it depressed for 
operation at normal and high 
ambient temperatures 


























Right: The tyre inflation 
valve is incorporated in the 
head of the oil separator 


depressed manually. This pushes a valve on to its seating 
over the outlet port, so that the pressure of the air delivered 
from the engine-driven compressor rises in the separator until 
it blows the valve at the bottom of the unit off its seat and, 
at the same time, blows out any oil that may have collected 
in the well of the unit. This should be done, of course, at 
regular intervals and also immediately before the tyre 
inflator is used. The tyre inflation tube, of course, is screwed 
on to the valve after the cap has been removed. 


Pressure regulator valve 

The pressure regulator unit incorporates three valves. Air 
enters through the connection on the left—as shown in the 
accompanying diagram—passes the non-return valve, which 
is on the extreme right, and thence leaves the unit through 
the outlet connection adjacent to this valve. The chamber 
above the non-return valve is in communication with an 
annular space round the seat of the valve in the top of the 
unit. When the pressure in the system reaches a certain value, 
the latter valve is blown off its seat and the air pressure is 
communicated to a cylinder below. In this cylinder is a 
piston, which the air pressure forces downwards against 
a compression spring until it unseats the unloading valve in 
the base of the unit. This releases the output from the 
compressor directly to atmosphere. At the same time, the 
non-return valve on the right closes, so that the air pressure 
cannot flow back from the reservoir. 

When the pressure in the reservoir falls to a predetermined 
level, the valve above the piston closes and the pressure in the 
cylinder is released through a bleed orifice and an axial hole 
in the centre of the piston, and thence down to the port to 
atmosphere. This allows the spring to force the piston 
upwards and reseat the unloading valve. When the upper 
valve is on its seat, a relatively high pressure is required to 
lift it, because this pressure acts only on the area exposed to 
the annular space. However, when the valve is lifted, its 
whole area is exposed to the air pressure, so the pressure has 
to fall considerably before it can seat again. Thus, the 
difference between the pressures at which the unloading valve 
comes into operation and is reseated is determined by the 
ratio of the projected area of the annular space to that of the 
whole area of the valve above it. The maximum pressure 
can be regulated by adjusting the compression in the spring 
that holds the valve down on its seat. This adjustment is 
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made by undoing the lock nut and rotating the thimble, in 
which the spring is housed, to screw it up or down, according 
to whether the pressure is required to be decreased or 
increased respectively. 


Anti-freeze device 

This device comprises simply a bowl of methyl alcohol 
with a cast aluminium alloy head closing its upper end. The 
air flows straight through a passage from one side of the head 
casting to the other. A three-position control is incorporated 
to regulate the rate of supply of methyl alcohol to the air 
stream. The three positions are for severe frost, light frost, 
and normal temperatures. 

This control comprises simply a rod the lower end of which 
is surrounded by a coil spring with a cotton wick sleeve A 
wrapped round it. As can be seen from the accompanying 
illustration, there is a pin B in a hole drilled diametrically 
through the rod. This pin registers in one of the three slots, 
C, D, or E, and to move it from one slot to the other, the rod 
is turned through 90 deg, raised or lowered as necessary, 
and then turned back again. When the pin is in the upper- 
most slot, the maximum amount of wick is exposed to the air 
stream, and when it is in the lower position, the wick and 
alcohol chamber are isolated from the air flow, by the sealing 
ring G and its carrier H, which is mounted on the pin shank. 


Overflow valve 

The inlet and outlet connections on the overflow valve are 
on opposite sides of the casting, but a non-return valve is 
incorporated in the direct passage between the two. The 
function of this valve is to prevent air from flowing from the 
first reservoir into the second, but to allow flow to take place 
in the reverse direction. A passage from the downstream 
side of this non-return valve communicates with an annular 
space round the seating of a second valve, housed above. 

A compression spring holds this valve on its seat, the load 
in the spring being adjusted so that the valve does not lift 
until the first reservoir is fully charged. When it lifts, it 
uncovers a port, through which the air passes to the upstream 
side of the non-return valve. There is no possibility of the 
overflow valve’s fluttering, because when the valve is lifted, 
the whole of its area is exposed to the air pressure, whereas 
when it is on its seat only that portion of the valve that covers 
the annular space round the seat is subject to the air pressure. 
The spring pressure is adjusted by means of a screw and lock 
nut in the upper end of the thimble that houses the overflow 
valve. 


Tractor brake control valve and the two advance valves 


Both the foot brake and the hand brake controls are 
connected to the brake control valve on the tractor. As can 
be seen from the accompanying illustration, there are two 
actuating levers on this valve assembly. The left-hand one 
is connected to the foot brake control, and actuates both the 
tractor and trailer hydro-pneumatic brakes. On the other 
hand, the second lever is pinned to the hand brake control, 
which actuates the trailer hydro-pneumatic brakes, through 
the piston R, and which has a mechanical connection to the 
tractor brakes. 

The chamber D is connected to the main air reservoirs, 
and there is a pressure balance duct between it and chamber 
H. When the brakes are not applied, chamber D is connected 
to the exhaust chamber G, through the open valve E and 
channel F. Under these conditions, air can flow under 
pressure from the main reservoirs through the valve E and 
the pipe line to the trailer brake valve and thence to the 
Teservoir on the trailer. 

When the foot brake is applied, the actuating lever pulls 
the piston R to the left. This first allows valve E to close and 
then opens the valve B. The closure of valve E cuts off the 
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air supply from the reservoir and the subsequent opening 
of valve B allows air to escape from the trailer brake line, 
through channel F, valve B, channel P and the filter Q, to 
atmosphere. There is a non-return valve in the connection 
to the reservoir on the trailer—this valve in fact is in the 
trailer brake valve assembly—so the air pressure cannot 
escape from this reservoir. The trailer brake valve is designed 
in such a way that the collapse of the pressure in the pipeline 
to it causeg the trailer brakes to be applied by air from the 
reservoir on the trailer. 

Movement of the lever that connects the foot brake control 
to the piston R also causes the piston N of the built-in advance 
valve to move. The length of the delay between operation 
of the pistons R and N is determined by the compression in 
the spring M, which can be adjusted only by the manu- 
facturer. This adjustment is effected by movement of the 
lever S to rotate the disc to which it is attached. A cam 
formed on the inner face of the disc bears on two followers, 
not shown in the illustration, on the spring retainer cap. 
Thus, rotation of the cam disc alters the distance between it 
and the spring retainer cap, which is keyed on to the piston 
rod. The object of this adjustment is, of course, to ensure 
that the brakes of the trailer are applied before those of the 
tractor, so that the drawbar is in tension all the time and there 
is, therefore, no danger of jack-knifing. To ensure that the 
degree of advance braking is unaffected by differences in air 


Right: The advance valve is in- 

corporated in the system so that 

the trailer brakes are applied a 

fraction of a second before those 
of the tractor vehicle 
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Below: Tractor brake control valve. The uppermost connection of those 
on the two levers is taken to the hand brake control, while the lower one 
is for the foot brake control. There are two main valve assemblies, the 
upper one being for the trailer system and the lower one, which is the 
main advance valve, serves the tractor hydro-pneumatic brake system 
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Installation of the trailer brake valve and empty-and-load valve, which 
are mounted together on the end of the air reservoir on the trailer chassis 


Left: The tractor brake 
control valve, a cross 
section of which is 
shown at the pottom of 
the previous page 
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Below: The shut-off cock and breakaway J 
coupling for the connection to the trailer 
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Conventional pneumatic servo units 
are used for the hydraulic actuation 
of the tractor and trailer brakes 








pressure between chambers A and D, a small balance duct C 
interconnects these two chambers. 

Movement of the piston N to the right closes the valve L 
and opens the valve J. This allows air from chamber H to 
flow past the valve J and through the connection K to the 
tractor brakes. From the connection K, the air goes to the 
second advance valve, which opens only after the pressure 
has reached a predetermined value. The degree of pressure 
required to open this valve can be regulated by the screw 
and lock nut, which, in the accompanying illustration, can 
be seen in the top of the valve housing. This valve is arranged 
so that, when the brake control is released, air can flow freely 
in the return direction from the brake servo. 

As can be seen from the cross section of the unit, the 
upper end of the rocker link that is pivoted on the foot brake 
control lever is pinned to a tie bolt tightened down against 
two concentric compression springs. These springs, which 
are housed in the uppermost chamber of the valve unit, are 
simply to prevent overloading of the mechanical connections 
to the valve unit in the event of excessive force being applied 
to the controls. 

The brake servo operates in the conventional manner. Air 
pressure is supplied to a relatively large diameter piston, 


D Cross section of the trailer brake 
valve and empty-and-load valve 
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and the piston rod actuates a hydraulic master cylinder. 
When the air pressure is released, the piston is returned by a 
compression spring. 


Shut-off cock and hose coupling to the trailer 

As can be seen from the accompanying illustration, the 
handle of the shut-off cock actuates an eccentric spindle, 
which, in the on position, lifts a spring-loaded valve off its 
seat. In the off position, the valve is seated so that air cannot 
pass from the tractor to the trailer. 

Aconventional hose coupling of the rotary type is employed. 
It is arranged so that should the trailer break away from the 
tractor, the drag on the hose rotates the coupling and 
releases it automatically. When the coupling is connected, 
apush rod in its lower half lifts a valve off its seat in the upper 
half. Thus, when the coupling is broken, this valve is forced 
by its return spring on to its seat so that air cannot escape 
from the tractor system. At the same time, the fall in pressure 
in the trailer line causes the trailer brakes to be applied. 


Trailer brake valve 

In the accompanying illustration of the trailer brake valve, 
the connection on the left is from the tractor. Air passes 
through a filter into the chamber A. Thence it goes past the 
valve B into the chamber C and through the passage D to the 
outlet connection to the reservoir. When the pressure in the 


inlet collapses, the valve B closes and piston E is moved 
downwards under the pressure in chamber C. This closes 
the valve F and opens the valve G. Then air flows back 
from the reservoir and down, through an extension of the 
passage D, into the chamber H. From there, it goes into the 
chamber J and thence into the empty-and-load valve. When 
the pressure is restored in the pipeline from the tractor, the 
piston E is forced upwards, valve G is closed and valve F 
opened. Then the air flows back from the empty-and-load 
valve into the chamber J, through the passage K and the 
filter L and thus away to atmosphere. 


Empty-and-load valve 

The empty-and-load valve is mounted directly on the 
trailer brake valve. As has already been stated, it has a four- 
position handle M. This handle actuates a cam N, which 
adjusts the compression in the spring Q. In the full-load 
position, the hollow stem P is raised and lifts the valve R 
and the valve S. This allows the air to go directly to the brake 
servo. On the other hand, in the discharge position, the 
hollow stem P is lowered from the valve R, and then valve S 
seats. This allows air to escape from the brake cylinder, 
through the valve hollow stem P to atmosphere. In the other 
positions, when the brakes are applied, the pressure in the 
chamber T has to push down the seat U before it can flow 
through to the brake servo unit on the trailer chassis. 





Bonding Plastics to Metal and Rubber 


NEED for a strong adhesive to join polyethylene directly 
to metal or to rubber has long existed. It is reported 
by the Franklin Institute, of Philadelphia, U.S.A., that the 
chemical research department of the Bell Telephone Labora- 
tories has recently developed a simple bonding process that 
meets this requirement. It involves the use of partly hydro- 
genated polybutadiene, which is applied in a layer of from 
0-002 in to 0-003 in thick. Various degrees of unsaturation 
of the polybutadiene, between 3 per cent and 30 per cent, 
will give satisfactory bonds. 
The adhesive, known commercially as Hydropol, is manu- 
factured by the Phillips Petroleum Co., of Bartlesville, 
Oklahoma, U.S.A. Other ingredients are added to the 


polybutadiene to render it capable of vulcanization. Metals 
should be brass-plated to secure an effective bond. The 
bonding agent may be made up in a solution and applied by 
spraying, brushing, or dipping. Alternatively it can be 
formed as a thin sheet which is inserted between the materials 
to be joined. Peel strengths up to 100 Ib/in® and tensile 
strengths of 1,000 lb/in? are readily attainable. These values 
are claimed to be considerably higher than have been previ- 
ously obtainable. 

Significant applications envisaged are the lining of tanks, 
the covering of plating racks, the securing of insulation to 
electrical conductors, and the protecting of metals from 
corrosion. 





Rubber Engineering 


ITHERTO the reports of the Research Association of 

British Rubber Manufacturers have been issued 
exclusively to members of the Association and, six months 
later, brought to the notice of the rubber industry. This 
policy has now been relaxed and research reports, likely to 
be of interest to designers and users of rubber products, 
will be made generally available from time to time. 

In view of the wide use of rubber anti-vibration mountings 
and the increasing application of rubber to suspension 
systems, this facility will be appreciated by the automobile 
industry. One of these reports, recently released, is No. 84, 
“Shape Factors and Functions in Rubber Engineering,” by 


A. R. Payne. It is in three parts, dealing with rubber in 
compression, in shear, and in combined shear and 
compression. 


The effective stiffness of a rubber component can be 
expressed as the product of three quantities; the elastic 
modulus of the rubber, the degree of compression, and a 
“shape function” depending solely on the geometrical 
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configuration of the component. Hitherto the shape func- 
tion has been represented by a confusing variety of arbitrary 
factors. The report, however, develops methods by which 
it can be calculated directly from the dimensions. This 
has been worked out for cylinders and rectangles used in 
compression, whether solid or centrally apertured, and with 
or without bonded ends, and for various forms of mountings 
used in shear or in a combination of hot shear and 
compression. 

The data and methods given in the report present a simple 
and logical means of calculating the force/deformation 
relationships for most of the commonly used forms of 
component, given the one basic property of elastic modulus, 
either static or dynamic according to the type of deformation 
encountered in service. Copies of the report can be obtained, 
while present stocks last, from the Research Association of 
British Rubber Manufacturers, Shawbury, Shrewsbury, 
Shropshire. The price to non-members of the Association 
is one guinea. 
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Engine 


Testing 


A New and Inexpensive Heenan and Froude Dynamometer 


_— are many instances where engines have to be 
tested for power over a range of speeds, but where the highest 
degree of accuracy in power measurement is unnecessary. 
The standard type of Froude hydraulic dynamometer, such 
as is used in the test shops of many motor car manufacturers, 
measures torque with an inaccuracy at full load of less than 
one-quarter of one per cent. Some users do not require 
such performance and find a lower standard acceptable, 
especially if the capital outlay is thereby substantially 
reduced. There are other instances where the actual power 
absorbed need not be measured, and all that is required is 
some means of imposing a controllable load against the unit 
on test so as to run it at various speeds and throttle openings. 

To meet these requirements, Heenan and Froude Ltd., 
of Worcester, are now in production with a new range, 
known as the I.E. brake or dynamometer. The basic 
conception is of a brake unit on general Froude principles, 
without torque measuring equipment, and with cast-iron 
feet to bolt directly to the user’s bedplate or foundations, 
when only a simple power-absorbing unit is required. 
It can be converted into a full-scale dynamometer by mount- 
ing it on a pivoted platform and fitting a lever arm for 
measuring the torque-reaction forces. 

The brake unit itself has novel features. Its power- 
absorbing elements (rotor and stator) embody standard 
Froude practice, but are of the single-side type instead of the 
more familiar double-side form. The resulting axial thrust 
is self-contained, and is well within the capacity of the 
brake bearings. It can, in fact, be ignored. The load 
control gear is also a departure from the sluice-gate type 
previously used in the smaller sizes of Froude dyanmometers. 
In this new development, the load at any particular speed 
depends upon the quantity of water discharged into the brake 
casing by a pump impeller mounted on the brake shaft. 
This quantity is regulated by a hand-valve fitted on the 
casing. Control is very stable and convenient. These two 
features, that is, the single-sided power elements and the 
control gear, permit a greatly simplified and therefore very 


One of the new range of Heenan and Froude 

I.E. dynamometers. Where actual measure- 

ment of torque is not required, the brake 

only can be supplied at a substantial saving 
in first cost 
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economical construction for a power-absorbing unit, and 
also for an inexpensive complete dynamometer. 

A novel contribution to this latter is the design of the 
pivoting gear that makes it possible to measure the torque 
reaction on the brake casing. In previous and conventional 
designs of small dynamometers, the casings have been allowed 
the necessary rocking motion between no-load and full-load 
by mounting them on trunnion bearings. These bearing; 
normally surround the shaft and, therefore, have to be of 
relatively large diameter. In the I.E. design, they are 
replaced by pivot bearings placed vertically below the shaft 
axis, and thus can be made much smaller. The resulting 
slight movement of the shaft itself necessitates the use of a 
universally-jointed cardan shaft between the engine and the 
dynamometer. However, such shafts are normally used in 
any case, and the type usually employed is easily capable 
of accommodating the movement. 

The brake unit on its pivoted platform is provided with 
a short lever arm that bears upon a pressure capsule, which 
is coupled by small-bore piping to a pressure gauge calibrated 
to give torque readings. From these readings and the 
tachometer readings of speed, the power absorbed can be 
calculated. Either British or metric units of horse-power 
may be specified. At full torque the accuracy is within 
plus or minus one per cent. 

Normally, the torque dial and speed dial are fixed to the 
standard panel, which is itself flexibly attached to the 
dynamometer bedplate. The torque dial is provided with 
20 ft ‘of piping so that it may be mounted remote from the 
dynamometer if so desired. The tachometer is of the 
electric type, and extended wiring to a remote station will 
not affect its accuracy. A device can be supplied for quickly 
checking the accuracy of torque readings. It consists of a 
quick-fixing lever arm and dead weights. As weights are 
added one by one, the torque readings should, of course, 
follow consistently. Three sizes of brake and dynamometer 
are at present available, ranging from 25 h.p. at 4,600 
6,000 r.p.m., to 100 h.p. at 2,500/4,000 r.p.m. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Wheei damper 


A container partially filled with a high- 
density granular material and secured to a 
non-rotating part of the wheel assembly 
provides an inexpensive and _ simply- 
manufactured damper. The illustration 
shows the application to a vehicle rear 
wheel. It comprises a hollow, partitionless 
cylinder A closed at each end by a circular 
plate welded in position. Within the 
container is a quantity of finely divided or 
powdered material B, which is preferably 
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No. 772130 


iron or other metallic filings. The damper 
is furnished with welded-on brackets C, 
carrying bolts by which it is attached to 
the brake back plate. 

In operation, as the wheel and the 
cylinder oscillate at relatively high fre- 
quency, the powdered material tends to 
remain stationary and thus, relative to the 
cylinder, to oscillate out of phase with the 
frequency of the wheel hop oscillation. 
Energy induced by wheel hop is expended 
and dissipated as heat in overcoming the 
frictional drag of the powder on the 
cylinder walls, by impact of the powder 
on the end closures, and by rubbing action 
between the powder particles. 

An alternative design, shown in the 
specification, has a large diameter, shallow 


‘cylindrical container mounted coaxially 


on the end of a front wheel stub axle. 
If desired, it can be shaped to conform to 
the face of the wheel or to simulate the 
conventional hub cap or wheel cover. 
Patent No. 772130. General Motors 
Corporation (U.S.A.). 


Laminated spring 


The top leaf of a laminated spring 
tends, under heavy stressing and horizontal 
Shock, to fracture in the vicinity of the 
rolled eyes. This has been circumvented 
by upsetting the ends to form solid eyes 
or by producing a leaf of greater thickness 
than necessary and then milling it down 
to an appropriate thickness between the 
eyes. Both methods are costly and time- 
absorbing. The invention provides eyes 
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No. 772111 


of greater thickness than the leaf at a lower 
cost than hitherto. 

A leaf blank is provided with rolled eyes 
in the conventional manner, as at A in full 
line. Then swaging tools are applied 
simultaneously to each side of the eyes to 
reduce locally the width of the eyes and 
increase their thickness, as at B in broken 
line. The tools are designed to provide a 
smooth transition at C from the original 
width of the leaf to the reduced width of 
the eye. Subsequently, the eye may be 
treated or machined; for the reception of a 
threaded bush for the spring pin, for 
example. Patent No. 772111. Daimiler- 
Benz A.G. (Germany). 


Overhead 
valve actuating mechanism 


In this pushrod-operated valve gear each 
rocker lever is directly and independently 
mounted on the cylinder head so that any 
distortion of the head will not materially 
affect the adjustment of valve clearance. 
Arrangement is made to ensure, in the 
event of a valve sticking in its guide, that 
the rocker lever cannot become disengaged. 

The upper wall of the cylinder head is 
formed with a tubular longitudinal beam A, 
which may serve as an oil gallery, and 
externally this beam is bossed to receive 
the pressed-in rocker support studs B. 
Between the valves for each cylinder, the 
beam is additionally supported by the 
internal column bosses accommodating 
head holding-down bolts. Each stud is 
fitted with a head, comprising a cone- 
seated, self-locking nut, against which a 
hemispherical bearing member C _ is 
abutted. 

Rocker levers are pressed from sheet 
metal, with a peripheral flange and a 
hemispherical depression D which forms 
a seating bearing on member C. This 
construction permits the lever to rotate as 
well as to oscillate but, during normal 
operation, rotation is prevented by the 
hemispherical end of the tubular pushrod 
engaged in a complementary socket in the 
end of the lever. Should a valve stick, any 
possibility of the lever rotating out of 
engagement is prevented by a channel 
member E, attached to the valve gear 
cover F, which is notched to engage the 
lever with appropriate clearance. The 


valve springs may be seated in damping 


cups G, as shown. 


Lubrication is arranged by feeding oil 
up the hollow pushrod and dis i 
it through drillings in the rod and the 
socket to the interior of the pressed lever. 
It flows to the hemispherical bearing and 
to the opposite end of the lever, where it 
escapes over the flange and to the valve 
stem. Alternatively, the oil may be fed 




















No. 772162 


to the tubular beam A, whence it passes by 
drillings in support stud B to the hemi- 
spherical bearing and floods the rocker 
pressing. Patent No. 772162. General 
Motors Corporation (U.S.A.). 


Valve adjuster screw 


To facilitate the adjustment of valve 
clearance, this screw is ed to be 
slidable but not rotatable in the end of the 
rocker lever. The screwed adjuster A is 
formed from square-section rod, leaving a 
mid-portion B un-machined. The axial 
length of this portion is approximately 
0-125 in less than the depth of the rocker 
lever end boss, in a squared hole in which 
it is slidably engaged. On each of the 
screwed ends of the adjuster is fitted a nut; 
the lower one may be coned, as shown, to 
provide clearance over the valve spring 
retainer. 

At its lower end engaging the end of the 
valve stem, the adjuster is suitably radiused 
and hardened. To take up excessive 
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clearance, the upper nut is slackened off 
and the lower nut advanced until correct 
clearance is established. The upper nut 
is then tightened down to secure. Patent 
No. 769874. W. A. Begley 


Air suspension spring 

By combining a dynamic absorber with 
an air spring in a wheel suspension system, 
the inherent advantages of air suspension 
are retained and the absorber controls 
wheel oscillation. The wheel is carried on 
a conventional transverse wishbone arrange- 
ment with a ball-type steering head. [o 
the end of the frame cross member is 
welded an inverted cup A forming a rigid 
part of the air spring chamber. At its 
lower peripheral edge, the cup has a 
U-shaped circumferential flange, in which 
is secured the outer periphery of a resilient 
diaphragm b. ‘ne inner periphery of this 
diaphragm is bonded to the end wall of a 
hollow cylinder C constituting the piston 
for the air chamber. As the wheel rises, 
relative to the frame, the cylinder is 
displaced upwardly by the lower wishbone 
arm and compresses the air in the chamber. 
Since the diaphragm is annular, the upper 
end of the cylinder is maintained sub 
stantially concentric with the cup A 


— 
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The hollow cylinder is fitted with an 
axial guide rod D, on which is slidably 
mounted a weight E. Between the weight 
and each end of the cylinder is one of a 
pair of helical springs F, which normally 
centre it resiliently. These springs are 
tuned to cause the weight to oscillate 
out of phase with the frequency of wheel 
oscillation and thus to counteract wheel hop 

To increase its effectiveness over a wide 
range of operating conditions, the diametral 
clearance between the weight and the bore 
of the cylinder is selected to restrict the 
rate at which air is transferred from one 
end of the cylinder to the other. Patent No. 
772230. General Motors Corporation. 


U.S.A). 


Improving blower efficiency 

Manufacturing inaccuracies and bearing 
wear in a Roots-type blower result in 
excessive clearances, between the rotors 
themselves and between the rotors and the 
casing, which provide paths for the escape 
of air and thus lower the volumetric 
efficiency of the unit. The invention 
relates to a means of reducing these 
clearances to the minimum necessary for 
operation and to a method of applying the 
sealing material. Suitable materials are 
colloidal graphite, lead, tin, zinc, nylon 
or varnish. 

The blower to be treated is connected 
between an air intake pipe A and a pressure 


pipe B, which is in communication with a 
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No. 772350 
container. A vaporizing nozzle C, with 
a vessel holding tne adherent sealing 
material, is arranged in the intake pipe 
When the blower is driven by any suitable 
means, the sealant is drawn in through the 
nozzle, vaporized, and entrained in the 
air stream. It is deposited on the rotors 
and on the interior of the casing wherever 
there is sufficient room, and the working 
clearances are progressively reduced 

The improvement in efficiency can be 
indicated by a gauge LD recording the 
pressure in the delivery container. When 
the desired value has been attained, heated 
air may be passed through the blower to 
dry and harden the sealant or to remove any 
solvent. The blower can then be taken 
off the rig and returned to service. Patent 
No. 772350. Hanomag A.G Germany 


Electric power-assisted steering 


[his assisted steering system comprises 
a reversible electric motor, a clutch for 
connecting the motor to the steering 
mechanism, and a lost-motion connection 
between the motor and the clutch, which 
permits the motor to accelerate or decelerate 
independently upon energization or de- 
energization. 

The primary steering shaft A drives a 
secondary shaft B through a lost-motion 
coupling indicated at C. Shaft B, driving 
the conventional steering gear D, is 
mounted in the booster housing and 
carries a gear E to receive the power drive. 
A reversible motor F, mounted on the 
housing, drives through a worm reduction 
gear and a lost-motion connection G a 
ball-and-cam clutch that actuates the 
multi-plate clutch H in either direction of 


\ 
\ 
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rotation. Gear J transmits the motor drive 
through gear E to the steering gear 

In operation, a predetermined torque in 
either direction on shaft A will 
cause relative rotation with shaft B and 
close contacts which energize the motor 
to rotate in the appropriate direction. In 
taking up the drive, the worm wheel is 
permitted about 30 deg rotation by the 
lost-motion connection G before a positive 
drive is initiated latent } 2682 
Thompson Products Inc. (U.SA 


cecring 


Fluid suspension spring 


In this fluid pressure spring, cylinder 
and piston are interconnected and sealed 
by a flexible diaphragm which is turned 
completely inside out in a full stroke of the 
piston. ‘the diaphragm is so constructed 
that it provides sufficient restraint laterally 
to prevent it being pinched between the 
relatively moving elements and no auxiliary 
guiding means is necessary The term 
‘thuid’’ is intended to include either a gas, 
a vapour, or a liquid. 

Springs for either front wheel or rear 
wheel suspension are essentially similar, 
and comprise a chamber A, a cylinder 
portion B, a piston C and a diaphragm D 
Chamber and cylinder may, as shown, be 


Cee 
ti, 
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formed integral with a 
member E. The free end of the piston rod 
is pivotally connected to the lower 
wishbone arm and consequently travels in 
an arcuate path tending to move the 
piston laterally against the wall of the 
cylinder. Such movement is opposed by 
the cup-shaped diaphragm, which is built 
up of a plurality of plies of a substantially 
weftless cord fabric, as is used in tyre 
casings. Individual cords may be of nylon, 
cotton, rayon, steel, glass, or other flexible 
but nominally inextensible materia!, and 
the fabric is coated with natural or syn- 
thetic rubber or a plastics material to 
render it impermeable to fluid. The cords 
in the individual plies are alternately laid 
in different directions at an angle between 
15 deg and 75 deg. 

Inner and outer margins of the dia- 
phragm fabric are anchored respectively 
to substantially inextensible and incom- 
pressible bead wire bundles F and G. 
Connection to the piston is by means of a 
clamping plate H, and to the cylinder by 
a similar clamping of bead G if the cylinder 
portion B is formed as a detachable uit. 
It is preferred, however, in order to 
facilitate assembly, to seat bead G in a 
tapered extension J of the cylinder where 
it is secured in position by the fluid 
pressure in the manner of a tyre on a wheel 
rim. In an alternative arrangement this 
second method is also used for the attach- 
ment of the diaphragm to the piston, as at 
K. Patent No. 773069. United States 
Rubber Co. (U.S.A.). 
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They are 
UNBEATABLE 


—eid 
Durability and Reliability 


Performance 








THE HOFFMANN MANUEACTURING CO. LTD., CHELMSFORD ESSEX 
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what are you 
waiting for P 


You want Precision Hobs? We can supply 
them! Spur, helical, worm wheel, spline 
or serration, made precisely to your 
requirements. 

Our standard Spur and Helical 
range is designed to cover all 
normal requirements and to give 
you speedy deliveries, in many 
cases actually from stock. 

If you have not been using David 
Brown Precision Hobs, write now 
for Leaflet E313.9 and get yourself 
acquainted with our quality and 
our service. 






THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 





For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the *“‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 

Almost limitless in its applications, it requires only one 
operation by one operator, working from one side of 
the material only, to set or 
clench the rivet, thereby en- 
abling rivets to be set in posi- 
tions inaccessible by other 
methods. 


Our technical staff will be 
pleased to co-operate in 
solving your assembly 
problems. 
















The illustration above shows *Pop"’ Rivets being used 
attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 


Tucker POPRivets 


Geo. TUCKER EYELET Co. Ltd. 
= Walsall Road . . . BIRMINGHAM 22 


Telephone: Bifchfields 5024 (7 lines) Telegrams: EYELETS, BIRMINGHAM 
Consultants: AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


The trade mark“ POP” ia registered in reapect of rivets in the United Kingdom and many other countries in the name of the Geo. Tucker Eyelet Co, Lid, 
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BARNESDRIL 


AUTOMATIC MAGNETIC Sy ee rs 
COOLANT SEPARATORS bp 731655, 745604, 


and others applied for. 


OUTSTANDING ADVANTAGES MADE IN GT. BRITAIN 


@ Recover most magnetic swarf and a high 
proportion of the abrasive sludge. 
@ Eliminate frequent cleaning of the coolant 
tank and machine downtime. 
Coolant remains odourless and cleaner far RANGE OF SIZES 
longer. one « « Bh F..& 
Ensure a constant supply of consistently clean | Capacity (gallons 
coolant for improved surface finishes. 
aa per minute) , ae MS ae 
Separators are easily installed to most 
types of machines and are completely 
self-contained units. ' are readily adapt- 
Write to-day for full details, to Dept. AEt. able for the bulk 
| servicing of groups 
ORIGINATORS OF THE DRUM TYPE MAGNETIC AND : of machines. 
COMBINATION SEPARATORS 





The larger models 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


* STELLITE sana 














when ONLY THE BEST 
IS ACCEPTABLE 





DELORO STELLITE sitrctuee secre e wus ect acctnice" ena = cu 





Shape your 
ee with.. 


)URAGLAS 


Duraglas fabrics and mats are available in 
qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
answer to your. problem. Why _ not 
consult us ? 


TURNER BROTHERS ASBESTOS. CO. LTD. ROCHDALE ENGLAND 
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Move more at less cost by using 


DURALUMIN & MGS 


Registered Trade Marks 
Thestrong, lightweight aluminium alloys,‘Duralumin’ | being one-third the weight of steel, effect savings 
and ‘MGs’, are being profitably used by vehicle | in fuel, taxes, tyre costs, and vastly increase payload 
operators in these and many other widely differing | capacity. They are highly resistant to corrosion, 
road transport applications. These famous alloys, can be left unpainted, are hygienic and durable. 


MEAT V7 CEMENT 


In this meat van ‘Duralumin : i The strong, hardwearing, 

has been used throughout for ) : , “‘Duralumin’ container of this 
the bodywork. It is easy to ; he tipping lorry is designed to 
clean, non-toxic and can be E carry 154 tons of bulk cement, 
kept free of smell with A It is highly resistant to 
minimum attention, thus rd corrosion, can be easily cleaned 
ensuring maximum hygiene in + out, and will not stain 

the transport of easily “as the cement 


Courtesy Birmingham Co-operative Society 
contaminated foodstuffs. 


(Courtesy Chinnor Cement & Lime Co. Ltd 





The arduous conditions caused 

by the carrying of big loads In this coach, ‘MGs’ 

of crates (also made of - aluminium alloy is used in the 

‘Duralumin’) are adequately ; = =e = _ form of durable, casily-cleaned 

met by the use of “‘Duralumin’ whee * chequer plate for flooring, 

in the construction of the ant ay steps, and wheel arches. It 

bodywork and platform of this r? - resists the abrasive wear of 
age an ei brewer's lorry. Total body . y r} * scuffling feet, kicks and bumps, 

(Park Royal) Ltd.) weight of this lorry, including — and a quick wash over keeps 
cab, is only 10} cwt.! it bright and clean 


VEGETABLES z= CHEMICALS 


An increase in cubic capacity : 

- oe cubic =n Lightweight corrosion-resistant 
without increasing weight or ' ‘Duralumin’ was chosen for 
lowering structural strength— : - : 7 
‘Duraluain’ ne his . ~ | this 690 cu. ft. sectioned 

; ; ne 9. hopper which is designed to 
possible in vehicles like this ‘ , 

i wings carry chemicals in bulk for 
SSomny PeeRgIeeety ‘van. detergent manufacture. An 
Roller shutters, flooring, - ‘ 
bincedl Gam ond Gelinened att A.E.C. Mandator tractor with 

Rg P a ‘ Duralumin * cab hauls 


Courtesy Daramin Engineering Co. Ltd. " 
: all of ‘ Duralumin ’. 
the load. 


LO 


Less deadweight means more 
freight carried at lower cost! 
This lightweight road-rail 
container of ‘Duralumin’ 
makes bulk transport of fish 


A saving of 15 cwt. in 
deadweight and a 75% cut in 
maintenance costs have 
resulted from the use of 
easier and cheaper. Lined . . *‘Duralumin’ in bodywork and 
with ‘ MGs ° alloy, its interior (Coweny Lenton Brich Co Duraplank flooring of all 
Courtesy Ross Group Ltd.) _ is easily cleaned, and brine London Brick Co. vehicles. 


will not corrode it. 


| GRAIN Pi FREIGHT 
This 1o-ton semi-trailer is 


*‘Duralumin’ is used built largely of ‘Duralumin’. 
throughout in the bodywork rg light weight malas evens 
of this bulk grain transporter. easier and helps to reduce tyre 
The 480 cu. ft. ‘Duralumin’ Courtery R. A. Dyson & Co. Led., Liverpool) wear and fuel consumption. 
hopper, fitted with tipping 7 : 
gear, is light in weight and : . s ‘ 
i saeliias 6 snean soaieal Our Technical Sales Section will gladly help you to take full advantage of 
(Courtesy Newark Egg Packers Ltd.) to be carried. * Duralumin’,* MGs’ or any of the other James Booth lightweight alloys. 


JAMES BOOTH & COMPANY LIMITED + ARGYLE ST. WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys. 
TGA /OTI Ie 
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a new design of magnetic V block | 


* more powerful 
* more convenient 
* more adaptable 


An indispensable item of equipment in 
every engineering shop, the “Eclipse” 
Magnetic Vee Block No. 934 is 
provided with two vee’d faces to hold 
large or small diameter work. The end 
is also a magnetised face and is ground 
square to the vee’d faces. All the 
working surfaces are energised at the 
same time by a powerful Alcomax 
magnet assembly. 





Inspection and marking-out 






Considerable savings in setting-up pa, ata 
C pplications are numerous. 
time ave effected. wan be used on Magnetic Vee Blocks can also be 
machine tables or on a aioe 
the magnetic chuck. _ 


the only name for magnetic tools 


Made by james Neill & Co. (Sheffield) Ltd. and obtainable from your usual “Eclipse” dealer. 


PMI4S 











Specially for marking large pipe flanges 
and graduating flywheels in the automotive industry, 
this FUNDITOR machine has sychronised hydraulic 
operation of marking slide and sliding table. For extra 
deep marking, an automatic repeat device is incor- 
porated. Instrumentation consists of pressure gauge, 
pressure regulating valve, and switch for single, double 
or repeat marking, giving a simplicity of control which 
Write for fi aes: permits maximum production by unskilled operators. 
r or yu 
particulars. 





a 


/ 


3, WOODBRIDGE ST., LONDON E.C.! 


TELEPHONE: CLERKENWELL 6155-57 TELEGRAMS: FUNDITORS CENT LONDON 
} 


FunditorLtd 
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features of 


GIRLING 
DISC BRAKES 


make them outstandingly successful 
for modern cars and vehicles 






The ere: Patented method 
of FRICTION PAD EXTRACTION 
for easy relining and visible 
inspection. 


The Girling Patented 

= SEGMENTAL FRICTION PAD— 
distributing the energy uniformly 
over the braking path with benefit to 
both lining and disc and increasing 


the pad life. 


The Girling Patented method ; | 
of AUTOMATIC ADJUSTMENT by \ Uppy Hise 
the hydrastatic principle. . 


Sareea 


DISC BRAKES 



























GIRLING LIMITED : KINGS ROAD : TYSELEY : BIRMINGHAM ~< 11 
5.4039 
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Viiten 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


IL mage a bolf for wt! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 











M-W.61 





It's certainly 
worth 


Trust a cat to know a good thing when he sees it! 
And you can trust a welder to appreciate the value 
of “SIF-TIPS” — Britain’s leading welding 
quarterly. It gives you all the latest news on 
Sifbronze welding rods and processes and answers 
the kind of problem you’re meeting every day. 


WHY NOT WRITE FOR A COPY NOW? 





THE EDITOR, “‘SIF-Trrs” 
SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET, SUFFOLK 


Please send regularly...™£.....0848.copy/copies of “SIF-TIPS” 

















AER2 
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After a survey of your plant, we produce a 
tailor-made plan. This and the estimate are free. 








Whether simply transferring raw materials from unloading bays to 
stores, Or routeing components at a pre-controlled rate along an 
involved production line, the MonoRail system allows unrestricted 
movement. It saves valuable floor space and permits transit over 
otherwise-congested areas. Each installation, from the smallest gravity 
drive to the most complex automated system, is individually tailored 
to your requirements. 


Advantages worth noting 0 Uses ‘free space’ for conveyance and 
storage © Switches, interlocks and lifts permit movement in three 
dimensions 0 Choice of individually powered, fully automated or gravity 
drives 0 Can accommodate any number of items per transit O Transit 
rates from 2-150 ft./min. 0 Negligible operational and maintenance costs 
O Underslung system permits unobstructed transfer between parallel 
tracks O System can be extended as required 0 Any size of installation 
O Excellent after-sales service 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL plan 


Tt): tito WREN WORKS - CHADDERTON - LANCASHIRE: Tel: MAin (Oldham) 6883 
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Bs) tales | 


for 

HIGH DUTY > 
CASTINGS Perkins 
made by 


C.«B.SMITH 
LIMITED 


IRONFOUNDERS 


oe 


CAEL 
































Manufacturers’ Enquiries Only. 
MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF I.C. ENGINES AND POWER UNITS. : 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 
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and the Belleville makes it possible ...! 


The largest capacity spring balance in the world. 

This instrument was made to weigh giant steel castings 
and is graduated up to 200 tons with 1 ton sub-divisions. 
It is approved by the Board of Trade for “Trade” 
purposes, where the requirement is that the machine 
must be accurate to within a quarter of its smallest 
sub-division. 
Two Belleville washers, in this instance opposed to each 
other, supply the spring resistant. Their total move- 
ment under full load of 200 tons is never more than 
a of an inch. 


SALTER... 


always a spring ahead | 


* When resistance to load or thrust is beyond the capacity of helical springs, 
* When take-up of shock or sustained load must be restricted to very slight movement, 
% When many tons of dead load must be sustained plus intermittent shock or live load . . 


I's time to call in SALTER technicians 
GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND EsTABLISHED 1760 





Automobile Engineer, February 1958 93 























JOHN CASHMORE LTD 


GT. BRIDGE - TIPTON <- STAFFS. Tel. Tipton 2181/7 





SLIM 
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Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 
ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simple methods with virtually no machining 
and a minimum of skilled manual work. Araldite tooling resins are used 
as gravity cast mineral-filled mixtures or with glass fibre mat or woven 
reinforcement, the latter providing strong, dimensionally stable, but 
lightweight surfaces and structures. Advantages of Araldite in tool- 
making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


Araldite 
tools 
shape the 


consequent safety in storage. 





Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 
inch. Photo by courtesy of The de Havilland Aircraft 


Co. Ltd. Araldite epoxy resins are used 


* for bonding metals, porcelain, glass, etc. 
for casting high grade solid electrical 
insulation 


for impregnating, potting or sealing electrical 
windings and components 


The recommended techniques are simple and easily 
acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 
fixtures ? 


Araldite 


Araldite is a registered trade name 


for producing glass fibre laminates 
for making patterns, models, jigs and tools 
as fillers for sheet metal work 


as protective coatings for metal, wood and 
ceramic surfaces 


epoxy resins 


Aero Research Limited 4 cite company - Duxford - Cambridge - Telephone: Sawston 2121 
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Not only casting, but precision- 
machining—and, if required, 
pattern-making, are covered by 
the FRANBER comprehensive service designed to cut 
production costs and time. And very many firms do 
find it cheaper, as well as quicker, to buy FRANBER 
finished parts to specification, and pass them straight to 


sub-assembly or assembly. 


FRANBER offers complete, precision production for 
component parts, in aluminium, gunmetal, phosphor 
bronze, lead bronze, etc. (One speciality is gunmetal 
and phosphor bronze bushes in all sizes including 


graphite-filled self-lubricating types.) 


FRANCIS W. BIRKETT & SONS LTD. 


Non-ferrous Founders & Engineers, 
Cleckheaton, Yorks. England. 
Telephone: Cleckheaton 961/2/3. 





Automat 


inserted in your production line will 
produce cleaned parts automatically, 
either in batches or as single units 
and its automatic load measure together 
with auto feed and discharge enable 
this equipment to be adopted in 
most planning 


schemes. 


Further information 
and descriptive 
matter on request. 


AIRLESS 
CONTINUOUS 
BLAST CLEANING 
MACHINE 


SPENCER & HALSTEAD LTD. 
BRIDGE WORKS - OSSETT - YORKSHIRE 
TEL OSSETT 821-4 GRAMS SPENSTEAD 
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and sizes for every purpose. 
” experience is at your service. 


Write for catalogue to: 
| ARLES WESTON & CO, LIMITED 
|S Aewell Bank Works - * Douglas Green - Pencleten « Salford 6. 


- 


“fe sox gar gu ageg Birmingham : Midland 6952 
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In 


.TILGHMAN?’S LIMITED ~ Broadheath - Altrincham - Cheshire 
LONDON OFFICE: 


A MEMBER OF THE STAVELEY COAL & IRON CO. LTD. GROUP 


production 













MIDLANDS: R. 3, Richardson & Sons, 
SCOTLAND: Balbardie Led., 


1, CHESTER STREET, S.W.1 


on 





the Bedford 


MULTI - TABLE 
WHEELABRAT 


R 


Two Multi-table Wheelabrator plants, 
each having four 48” tables, in produc- 
tion on Bedford components. 
The machine in the foreground Is deal- 
ing with Bedford finish-machined 
layshaft pinions, whilst the second 
machine is engaged on camshafts. 






Led., Commercial Street, BIRMINGHAM 
EDINBURGH 
GLASGOW, C.2 


110, Hanover Street, 
227, Bath Street, 


NORTHERN IRELAND: Stewart, industria! Services Led., 16 Sussex Place, BELFAST 
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Gear Hobbers & Gear Shapers 





TOLMAN. all 








fr ttt ttre on - - -- -- -- - ------ 


© 
oa 


Max. gear dia. 49”. 


Work cable dia. 334”. 





GEAR HOBBING MACHINE OF10 


The heavy duty Volman Gear Hobbers are unexcelled for 
cision spur, helical and worm gears. Tangential head available for cutting worm wheels. 


high rate production of pre- 


Max. dia. with support, 294”. Max. pitch 10 module 


Spindle Speeds (10) 20-125 r.p.m. 


antine Wa 


DELIVERY 
EX STOCK 


COMPETITIVE 
PRICES 

OTHER SIZES 
AVAILABLE 

GEAR SHAPING 
MACHINE OH4 


For rapid production of internal and 
external spur, single and double helical 
gears, segment gears, ratchets, cams. 






Maximum diameter of heli 





Maximum Saw hve gure a we 7% in. in. 
Maximum gear width ons oe ane om 

Maximum pitch 4 Mod. (6 DP) 

GEAR HOBBING MACHINE F06 Capacity 314” « 6 mod. 


ALSO AVAILABLE FROM STOCK 
Exclusive Distributors in the United Kingdom. 


Lithiilel 


NDON Ww .3 


AVY VUNG 
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the toughest 
shock-absorbing 
coupling yet 
devised to meet 


modern needs 





The LAYRUB coupling illustrated above 


is in the ‘six-six’ range and meets the 
demands for a coupling having a high 


torque capacity where space is 


restricted. This type is capable of very heavy duty, and is 





How much rubber . . . what kind of rubber . . . what static torque, what 
dynamic torque will the coupling have to withstand . . . ? LAYCOCK 
ENGINEERING have all the answers, because they have been anticipating 
future demands since the 1930's. When the suggestion of increased b.h.p. 
from the sameJitrage keeps coming up, LAYCOCK engineers are not 
caught unawares—the appropriate coupling exists for every newly 
designed vehicle; because LAYRUB designers are there at the design-board 


stage, anticipating the future. 


LAYRUB 
flexible couplings 


Member of the 


suitable for any application which needs little articulation, but Birtieid hte Group 
where misalignment must be accommodated. 
Enquiries to 
It has been very successfully employed in marine drives, 
” LAYCOCK ENGINEERING LIMITED 


locomotives, railcars, and heavy tractors. 
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Millhouses - Sheffield 8 - Telephone: Sheffield 74411 









Manufacturers of :— 


@ BRIGHT STEEL AND BRASS 
TURNED AND CHAMFERED 
WASHERS. 

@ PLAIN BRIGHT STEEL AND 
BRASS WASHERS. 

@ STEEL AND BRASS 58B.A. 
WASHERS. 

@ ROOFING WASHERS. 

* 

* 












ENGINEERS’ BLACK WASHERS. 
Odd Sizes a Speciality! 


Pf >-NSR> 


ES (weonessury) LIMITED 


Telephone si - A_<~ S24 a ie Telegrams 
WEDnesbury 0564-5 ' ““CHAMFER, WEDNESBURY ”’ 


BRIDGE WORKS - WEDNESBURY ~- STAFFS 



















THE SHERBORNE RUBBER CO. 


SHERBORNE STREET, BIRMINGHAM, 


td 
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Vir. Everley buys engine life with 
Shell Rotella Oil 


P6 Powered Commer does 112,000 miles 
without de-coke 


Mr. M. B. Everley, joint director of Everley Bros. Ltd., Hayes, 
Middlesex, heavy haulage specialists, recently sent one of his fleet into 
the workshops to have new piston rings fitted. The vehicle, a 6-ton 
Commer with a Perkins P.6 engine, had done 112,000 miles fully 
‘loaded, without the head being removed. When the pistons were 
drawn it was found that every ring was free in its groove and clean. 
“I wasn’t at all surprised when I received the workshop report” comments 
Mr. Everley “I’ve always used Shell Rotella Oil for all my diesels and 
I’ve yet to see one of my trucks in the shops with lubrication trouble.” 


LEADERSHIP IN LUBRICATION 
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RIGIVA Zin 


MILLING MACHINES 


are excellent examples of first-class 
modern workmanship, giving accu- 
racy and operational efficiency with 
low maintenance costs. All neces- 
sary attachments are equally well 
designed. 





een 
wg, 
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MODEL U 20 





MODEL V20 8 


Universal; table working surface 55” x Vertical; table working sur’ace 55° x 
1144", power longitudinal traverse 1344". power longitudinal traverse 
43%", cross traverse 132”, table rise 434", cross traverse 16,4", table rise 
and fall 132°, spindle nose 23’, and fal) 172°, spinde nose 2}° 
International Taper. international Taper. 


Sole Selling Agents for United Kingdom 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - TEL: 26311 
LONDON OFFICE: BRETTENHAM HOUSE, STRAND, W.C.2 - TEL. TEM 1515 








TRACTORS 
USE 


-CLANC EY 


CAST-IRON 


‘vawve GUIDES e wir more 


SUPPLIED AS CASTINGS a FULLY MACHIN > 





G:CLANCEY L'?: BELLE VALE - HALESOWEN 
I -3 


LEPHONE: CRADLEY HEATH - 69411-2 
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*“‘Newallastic”’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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Wherever steady, controlled movement is required 


f ere ibe, oil-hydraulics really come into their own. 
" ‘ ‘ ; Most hydraulic equipment, however, is designed 
‘ \ U and built primarily for high-pressure operation. 
\ ‘ : 1 ‘ When used for low-pressure applications it runs at 
j 4 s a fraction of capacity and it would therefore be far 


cheaper to design and build hydraulic equipment 
































specially for low-pressure operation. 
‘4 RST IN The new range of Baldwin low-pressure hydraulics 
H meets this need. Right from the drawing-board 
: Stage this equipment keeps one aim in view 
F LU { D POW F R RELIABILITY. Polished hard-chrome _piated 
cylinder bores and piston rods; self-adjusting oil, 
and water resistant seals; rugged malleable cast iron 
and steel construction, completely rust and corrosion 
RB proof inside and out: built-in cushioning to absorb 
_ . | the shock of hcavy loads moving at high speeds, and 
NX a many other quality design features ensure absolute 
efficiency even under the most arduous conditions 
' Unit construction enables Baldwin to offer 432 
standard types of cylinder with 6 bore sizes and 8 
me ° . . * standard mountings. 
Ask any discriminating buyer, he will tell you that ii 
| : pays to specify Baldwin low-pressure hydraulics. 
Write now for your copy 





(resin, ieteniemeiiiieete a in 


























of this new Fluid Power 
es a Brochure 9-503, it 
gives complete casy-to- 
read information on the 
entire range of Baldwin 
cylinders, valves and 


‘aia -8 accessories, for pneu- 








matic and hydraulic use 











—ggaa BALDWIN INSTRUMENT COMPANY LIMITED 
One of the Harper Group of Companies DARTFORD . KENT » TEL: DARTFORD 2948 


B37 














GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 











We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 
Heads and Machines, Tapping Machines, 


ENGINEERING CO. LTD. (itseptipipsage=ncats tte 
COVENTRY ad a cote papi Tools for High 









Rainbow 
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in hours 


Anyone who can wield a spanner can build himself a tipper or a 

dumper in hours; a closed-top body or a container requires very 

little more skill. You simply bolt together 9” or 12” wide manipulated 
panels of Timinium alloy. This extreme simplicity and ease of assembly 

has been made possible through the novel design—a completely 

new method, evolved by G. E. Neville & Son Limited, Mansfield, Notts, 
which has set a fresh standard in bodybuilding. The method lends 

itself to almost any bodybuilding requirements and the structure is so 

strong that a single 9” panel, weighing only 22 lbs., supports a load of one ton! 
For full details of “Neville” revolutionary bodybuilding and names of 


suppliers, write to sole licensees Reynolds TI Aluminium Limited. 


REYNOLDS T | ALUMINIUM LIMITED 


| ONE OF THE LARGEST U.K. MANUFACTURERS OF 
SHEET, CORRUGATED SHEET, STRIP, CIRCLES, 

PLATE, EXTRUDED SECTIONS AND TUBES—IN THE 
| TIMINIUM RANGE OF ALUMINIUM AND ALUMINIUM 
ALLOYS. 


Head Office: Redfern Road, Tyseley, Birmingham 11. Telephone: Acocks Green 4211. 


Offices in: LONDON - BIRMINGHAM - MANCHESTER -~ LEEDS - GLASGOW - BRISTOL - BELFAST - DUBLIN 
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YEARS AHEAD 
IN DESIGN! 


WORLD’S MOST RELIABLE 


HOIST BLOCKS 












Send for illustrated brochure 114 
ACROW (ENGINEERS) LTD. 
South Wharf, Paddington, London, W.2. - AMB 3456 (20 lines) 


Sole Agents for the United Kingdom 
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WHY A SLOTTED SHANK? 


The slot exposes a sharp, serrated cutting edge, enabling 
*Shakeproof’ screws to cut their own thread with a true tapping 
action. Assembly costs are reduced because of the elimination of a 
separate ta: operation, and the self-cut threads mate accurately 
to ensure a vibration resisting fit. ‘Shakeproof’ thread cu 
screws are available for use in hard metals, ordinary metals 
plastics. They give greater efficiency, with savings in time and cost. 


A.I.D. APPROVED 


A) A | oA 


FOR METAL|FOR DIECASTING|SHEET METAL 
TYPE 1|TYPE 23|TYPE 25 


(Special coarse 
All standard threads) (All standard threads pitch thread) 


“SHAKEPROOF™ 


REG. TRADE MARK Nos. 8611535 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 - 651478 





























BARBER & COLMAN LTD 


BROOKLANDS - SALE - CHESHIRE 


TELEPHONE: SALE 2277 (4 lines) 
TELEGRAMS: ‘‘BARCOL” SALE. 





Dealers and Factors enquiries to the following appointed 
“ SHAKEPROOF™” stockists :— 


Nobby Distributors Ltd. 438 Harrow Road, London W.9, 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 





ms 
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okes new paper element 
w ait intake filters 


PLAIN WASHER 
=<) 


give over 99.9] 
efficiency in the 
3-5 micron range 





4 , : me : 
JA, internal combustion engine uses vast quantities of air—about 
10,600 times as much air as petrol or fuel oil by volume—yet many 
units, such as powered road tools, small agricultural equipment, small 


stand-by power séts, cement mixers, compressors, etc., though often 




















working in difficult and dirty conditions, have no air intake filtration 

















at all. The Vokes high-efficiency paper element range of air intake 





filters has been designed for this type of application. With over 99.9%, 





efficiency in the 3-8 micron range, they combine extremely high dust- 
































collecting efficiency, ease of maintenance and replacement with low 
initial cost. The filter itself is a specially impregnated paper with 
plastic-sealed end caps. The standard range of sizes offers capacities 
from 10 to 145 c.f.m. Literature giving more details of this simple, 
inexpensive, and efficient filter is available on request. 


Pioneers of Scientific Filtration 
VOKES LIMITED + GUILDFORD - SURREY 
Telephone: Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess Gfd. 
Vokes (Canada) Ltd., Toronto. Vokes Australia Pty. Ltd., Sydney Represented throughout the World 


vie 
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ALUMINIUM BRONZE COLL LTD. 
Wallows Lane -Walsall Staffs, [ior MRI ADH 





PRESS TOOLS 
PROTOTYPES will see it across the World! 
MOULDS «| = S"Themeaide docs equipped for hear 


GAUGES handling—with acres of storage space . . Parker 
Packing also offers the “know-how” and con- 


jiGS, ETC. scientious care which provide maximum pro- 
tection for valuable exports. 

Parker Packing is a highly specialised organisation, 

developed and trained for the specific purpose of 

packing for export with effective economy. 


Get a fresh slant on your packing problems by 
calling in 
The Parker Packing Co. Ltd., 


STATION RD (EAST), HORLEY, SURREY bp Mictoria Wharf, Grove Stree, Deptford, .E 





A.I.D., M.O.S. AND ADMIRALTY APPROVED x 
PARKER PACKING 


— PROTECTS YOUR EXPORTS! 
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LOCKBOLTS 


Replace nuts and bolts and rivets 


We announce that, by arrangement with the Huck Manu- 

icturing Company of Detroit, U.S.A., the well-proven Huck 

type High-Strength Lockbolt is now available from British 
manufacturing sources. 

This revolutionary, American high-speed fastening system 
will replace traditional fasteners at present used in the fabri- 
cation of metal structures, and enable British manufacturers 
to cut costs and speed production. 


Lockbolts are used extensively in the U.S.A. 
in shipbuilding, coachbuilding, structural en- 
gineering, chassis fabrication, and many other 
industries. 

Write now for full details. 


LOOK AT THESE ADVANTAGES! 


Driven with high-speed pneumatically-operated 
hand tool. 


Rapid driving increases production and cuts 
labour costs. 


Driving is completely automatic—skilled labour 
not required. 


Positively and mechanically self-locking and 
vibration proof. 


High shear and tension strength and high 
fatigue resistance. 


Automatically placed at uniform pre-tension. 
High positive clench and sealing qualities. 
High quality work regardless of operators’ skill. 


Quiet and easy operation reduces operetor 
fatigue. 


Not necessary to provide spanner clearance in 


= design. 
AVDEL LOCKBOLTS 


BRITISH PATENTS 629098. 766137, OTHER BRITISH AND Ff "fIGN 
PATENTS GRANTED AND PENDING, 


Available in high-strength aluminium alloys and steel 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


AVIATION DEVELOPMENTS 


KINGSBOURNE HOUSE, 229-231, HIGH HOLBORN, LONDON, W.C.1. 
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DRIVING CYCLE 


High clenching action clamps 


sheets together. 


Collar swaged and locked 


into grooves. 


Bolt breaks at breakneck groove. 


Installed lock bolt. 


LIMITED 


Telephone: CHAncery 8601 





Available at every 
CHURCHILL centre 








Lendon - Walnut Tree Walk, Lambeth North, S.E.I 
Glasgow - - - - Earl Haig Rood, Hillington 
Newcastle -Team Volley Trading Estate, Gateshead 
OAD, SOUTH Manchester - - - St. Simon Street, Salford, ? 


IRMINGHAM 


COVENTRY 
YARDLEY, 








R 
= 





PROGRESSIVE | 


A SINGLE LINE 
Fey) BREAKAWAY SYSTEM | 


(Approved by Continental Governments). 








a 

- Hydraulic eyien Valve LV. 207 Dual Control, shown fitted to Hydraulic 
Pipe Line on Tractor. 

“C” type Coupling with Auto. Shut-off Valve, attached to rear of Tractor 

Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer. hth 





Vacuum Tank on Trailer. 


Non-return Valve. 
Power Unit on Trailer operating Brakes. 
a Brake linkage. 


LV. 207 to source of Vacuum. pone eeupeaes chews ee 


ef yes used in normal operation of Brakes. The Hose 

Colin ties ceatems deo Vorcans Tedd rn fuuer Unde wien Valve <tr L 

operated in emergency. 

Plunger with Safety Seal. 

This assembly should be used in i ‘ginee of Coupling (U, when Veoumm 


Fe ey See Tedies Beakes common to that controlling Brakes 


“3 Salstian Tusiler can be converted by adding “C”, “D” and “8”. SEND FOR DETAILS OF OUR FILM “‘MODERN MALLEABLE’’ 


FEENY & JOHNSON LTD 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX HOLE. WALE Unite DUDLEY PORT Stots 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembiey Geene: ‘eaieve: vi8v08M 


—_—_—_—_—_—_—_— 
DHB42/40B 


ee > 


23 
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Make light work of body building 
—with Birmetals 
Extruded Sections 





>g3 HE ANSWER to the vehicle builder’s long-felt 

l needs, BIRMETALS sections minimize the 
number of different types required for building a 
body, since they can be utilized with equal effect 
for the various parts of the structure. For example, 
the sections shown in both the top and bottom 
illustrations are interchangeable, and are made 
with either a smooth finish, or a studded surface 
to provide a non-slip floor. The widths supplied 
are 34” and 8}” at 1}” deep, or 5%” at 3” deep. 

May we send you further information about 
these and other extruded sections made by 


BIRMETALS? 


Engraved on ‘Primag’ magnesium alloy plate 


Birmetals 


Pioneers in Light Alloys 


BIRMETALS LIMITED . BIRMINGHAM 32 . BIRMABRIGHT LIMITED 
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Illustrated: The RS 3. 








important as a w ell-formed head. 


VMD A.E. 


air-operated machine on cabinet base. 


We make the widest range of rivet spinners on the market. They 
are universally used in the manufacture of every type of component 


for the Automobile Industry, especially where a neat appearance is as 


Send us a sample of the product you 


make and we will advise you on the best machine for the job 


TURNER 


TOOES LTO 


BIRMINGHAM, 4 


MACHINE 
fyin. cap ey 





Tel: Aston Cross 2244, 












Change to 


aie ROCKWELL :° 
; HELICAL 
CLAMPS 


BRITISH PATENT 


Why waste time building up 
rickety, makeshift clamps 
with anything that’s handy? 
Get on the phone today and 
ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
qu'ck and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose, 


ALL SIZES 
DELIVERED 
EX-STOCK 





pFLeT GIVING pp, 


Ce 
er TAI s 
« FOF nice DETAILS 

© write oF an eu 


sizes AN -700AY/ 


__ 010, a, EDGWARE mee. ROCKWELL 








A 





Birmingham— Springfield 1134/5. Stockport—Scockport 5241. Glasgow—Merrylee 2822 
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. from automatic 
gear boxes to con- 
veyor rollers Tower 
Brand Miniature 
Rings in sizes 4 in. 
to 2 in. diameter are 
fitted in an amazing 
number of varied 
applications and they 
are standard equipment in almost all the vehicle 
suspension dampers manufactured in this country. 


The normal Ring material is a close grained Cast 
Iron, but should particular applications be subject 
to rusting we produce a special austenitic iron. 


Our Technical Department will offer recommendations and quot- 
ations against details of your particular needs. 


LEEDS PISTON RING & ENGINEERING CO. TEL 3111 
Geodman St, Hunslet, Leeds. 10. 
ee 
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machine 


175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the on/y daylight reflex copying proccss. It’s the only process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 46/35 combined synchronised printer and developer. 

Capacity : cut sheets and rolls up to 42 in. wide. Printing speed: up to 30 ft. 

per minute. Dimensions : Height 58 in. Depth 60 in. Width 72 in. Weight 1,100 Ib. 
Price £1,555 (including delivery and installation in the U.K.). 





Enquiries to: Ilford Limited, Azoflex Dept. AZ11B 
104 High Holborn, London, W.C.1. Telephone ; HOLborn 3401 








PHOTO-PRINTING MACHINES AND MATERIALS 





Automobile Engineer, February 1958 











Automobile 


Ee ee chassis See 


design 


R. Dean-Averns This volume provides a comprehensive survey of all the fundamental 
aspects of automobile design apart from the prime mover. This 
greatly-enlarged second edition contains chapters on the techniques 
of independent suspension and chassisless construction, together 
with much material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and streamlining. Much of 
the emphasis is on problems of the heavy commercial or public 
service vehicle, but in general the work is equally applicable to the 


lighter field of car design. 


Second edition 30s net from all booksellers, by post 31s 4d 


Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 





this 
British 
thread 


imsert 


Closely inspect the CROSS wire thread 
insert and satisfy yourself that it is a 
precision job. Made in high carbon 

steel, hardened and tempered, 
inserts are simple, accurate, and effective. 
For ferrous applications they are available 
in stainless steel (not recommended for 
use with light metals), and in bronze 
for non-magnetic service. Send for full 


particulars. 


8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., etc. 


BI MANUFACTURING CO. (1938) LTD. 


BATH - SOMERSET. 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 





BUSHES 


" TO 10” BORE 
HARDENED 


AND 
GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR,ENQUIRIES 
Established 35 years 























LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 204 
ROTHERHAM 
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“ Broomwade"’ Type D Com- 
pressor in use at Rover Car 
Works, Solihull. (Photograph 
by courtesy of The Rover 
Co. Lid.) 











... at the ROVER ear works 


In car factories compressed air provides a large part of the power used. When the job must be 
done with speed, efficiency and at minimum cost, most works turn to “BROOMWADE” stationary 
air compressors. 


Simple design, slow speeds and adequate cooling ensure high efficiency. Constant research and 
development are maintaining the “BROOMWADE” reputation for EFFICIENCY and RELIABILITY 
throughout the world. 


Illustrated is a “BROOMWADE” Compressor, Type D, operating at the Rover Car Works, 
Solihull. This famous company uses a number of “BROOMWADE” Compressors and a large 
number of “BROOMWADE” Hoists, as do motor manufacturers all over the world. 


*“BROOmMWADE”’* 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND | 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe, Telex 
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Below: The mushroom- 
shaped remains of the 
broken valve head. 


Removed from a heavy- 
duty petrol engine which 
ran for 42 miles with a 
broken exhaust valve, 
this dished-head piston 
did not collapse despite 
the hammering it receiv- 
ed from the loose valve 
head, which was forged 
beyond recognition. 





These 
available for inspection on 
application. 


specimens are 











This terrific pounding provides indisputable 
proof of the mechanical properties of the 
alloy used in the manufacture of this and all 


Spoctallote 


SPECIALLOID LTD. BLACK BULL STREET, LEEDS 1i0 
Telephone: Leeds 31471/7 Telegrams: Specialoid, Telex, Leeds 
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progressive 
technique 










The progressive man who 
wants to push ahead can 
extend his technical know- 
ledge by wider reading. 
Let SMITH’S supply you 
with all the books you 
need to keep abreast with 
the latest developments 
in automobile design and 
construction. 

Volumes not in stock can 
be obtained for you, and we 
shall be pleased to supply 
a list of standard works on 
any subject. 





® You can also obtain your business 
and personal stationery through 
our local branch. 


W. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C.2 


BRANCHES THROUGHOUT ENGLAND AND WALES 














Por INCREASED DESIGN SCOPE, USE 


OF LIGHTER SECTION MATERIAL, HEAVY 
DUTY ASSEMBLY, FREEDOM FROM WEAR, 
CORROSION, STRIPPING & MOST OTHER 
THREAD TROUBLES 


HELICON . HELI-NUT | 


SCREW THREAD INSERTS. HIGH ENDURANCE NUTS : 


\ 
YU } YA, T77 
J 2 , Y, 
NANNY 
\\\ \ 
\ \ 
e = 
e 
$ 
4 


HELI-COVL 


Manufactured by: 
ARMSTRONG PATENTS CO. LTD * EASTGATE * BEVERLEY - YORKSHIRE 


Se 


a 
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increasing efficiency 
and 
safety 


gee bre ee 


\ 


, 
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RES 


Skilled men and the workshop 

as a whole benefit from the better 
storage afforded by Versatool 
cabinets. They provide safety, 
careful handling and maintenance 
of precision tools, attachments, 
measuring equipment, etc. 

The complete accessibility to 


all equipment results in 





Pep, “i 
+4 om 
~ Sot 


faster changeover and machine 


PROV. PAT, 9828/56 setting. 


THE 


ERSATOO 


CABINET 


produced by the specialists in 
precision sheet metal work 





LY 









































- 


W. PINDER & SON LTD., KING ST., PETERBOROUGH 


ro 
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MASCO FELT 


If you are looking for FELT WASHERS 
or FABRICATED PARTS, MASCO 
can meet your requirements promptly 
—and for any quantity. Should you 
want FELT in another form—FELT 
that is 1/64th of an inch thick or, at 
the other end of the scale, 4 inches, 
or if you have any _ individual 
problems, contact MASCO in every 
case. The benefit of their vast 
resources and their experience, which 
goes back for more than a hundred 
years is at your disposal. 






















Information concerning 
your particular needs 
readily available. 
Write to Dept. A.E.6. 





MITCHELLS, ASHWORTH, STANSFIELD & CO. 
Contractors to H.M. Government 
INDUSTRIAL FELTS DIVISION 


P.O. Box No. 10, Myrtle Grove, Bacu 
Road, Waterfoot, Rossendale, LANCS. 


Telephone: Rossendale 430. 
FOR OVER 100 YEARS FELTMAKERS TO THE WORLD’S INDUSTRIES 


LTD. 





45, Newton Street, Manchester, 1 
"Phone: Manchester Centra! 3503 


23-24, Old Bailey, London, E.CA 
"Phones City 3606 
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CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 

| 











Service te the Motor 
and other Lhdustrles 


AMAL LTD., WITTON, BIRMINGHAM, 6 
alz 














MAVITTA 
DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
50 feet long, both vertical and horizontal. 

Adjustable Drawing Stands and Boards. 

Mathematical Scales in various materials. 

Surveyor’s Rods, 

Isometric Projection Machines. 


THE MASTER—latest 
in our range— Linkage 
by steel bands and 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—gquick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 


high quality finish. 
FULL CATALOGUE ON 
APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD + SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B’ham 
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Lower oil consumption 
smoother running 

with DUAFLEX 
Oil Control Rings 






This model ‘O’ Bedford, operated by Pease 
Transport Limited (Carriers for Tate & Lyle 
Limited), was fitted with Duaflex Rings when 
oil consumption was 1 pint in 88 miles. After 
fitting, the oil consumption fell to 1 pint in 405 
miles and 56,000 miles were completed on this 
set of rings before oi] consumption again rose 
to a prohibitive figure. This efficient Transport 
Organisation has equipped many other vehicles 
of different makes with Wellworthy Duafiex Rings 
and it is well satisfied with the general improvement 





Duafiex Rings restore 


power and efficiency How Duaflex Rings work in engine efficiency. 
More and more fleet owners are 1 The vertical seal- 
ha : ‘ a ing spring keeps the Ww 
fitting Duaflex Rings in worn en 3 Gaur. ne ELLWORTHY 
gines using an excessive amount ring groove, forming 


of oil but not yet due for a a perfect seal. 


major overhaul. Self-adjusting 





DUAFLEX 


2 The expander 
maintains an even 








Duaflex Rings take up irregu- outward pressure on 
stile collades aulie se ile alia’ aie OIL CONTROL RINGS 
arities in the bore and form a Wellworthy Pistons ‘The Choice of the E ? 
gas-tight seal between pistons 3 The rails ‘wipe’ Wellwosehy — - e Cnoice of the Exper 
and all oil from cylinder ¢he same time as REDUCE O1L CONSUMPTION 
and cylinder walls, thus re- walls, avoid scraping 

fitting Dusflex Oil INCREASE COMPRESSION - DEFER RE-BORES 
ducing oil consumption and and wear. Control Rings. 7 

: : Write for leaflet A.2/2 to :— 

restoring lost compression. WELLWORTHY LIMITED - LYMINGTON . HANTS 












| Specialists in 


our} 





quality Dunelt 


in-special | ALLoy ano 
SPECIAL CARBON 


purpose jf STEELS 
Lay ig Boy on or smooth 
got in be oye Sg od CATALOGUE & PRICES ON APPLICATION 


steels, tool steels, stainless 
steels, steels, hollow steel bars. 

DUNFORD & ELLIOTT (SHEFF 
apaetrrotrnenererp it. | PIPRMETIC AUBBER CO. LTD. 


Office: Linford Street, “S.W.8. sii HERMETIC WORKS - RYLAND ST - BIRMINGHAM 
Office: 25 Burlington Chambers, 118, New St.. 2 PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS - HERMETIC. cameam 
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VW 


The Brake of the future 


‘There is little doubt that in 
the disc brake lies the future systems 
for most cars, including many of the 
family cars of some years hence” 


The 
Ah ul tocar 22nd NOVEMBER, 1957 





Evolved from years of experience in 


the power to Sif p 


aviation and racing, to give: 
DUNLOP DISC BRAKES 


* complete reliability ARE AVAILABLE ON: 


* freedom from fade Jaguar XK.150 
Jaguar 2.4 litre 


* straight line stopping under all conditions A +4 Jaguar 3.4 litre 
Jensen 541 de Luxe 
Jensen 541 R 
Bristol 406 


* simple maintenance, automatic adjustment 


DISC BRAKES 


give safe, confident, 
non-fade braking 
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a modern manufacturing science 













industrial 


PRESSINGS | 


JOHN THOMPSON 





The necessary plant and long experience in heavy 
precision pressings are available in the Johr 
Thompson organisation for the production of all 
types of frames, components and fabrications for 
trucks, buses and heavy transport of all kinds. 
Preliminary discussion with experienced design 
engineers is freely offered. Write for illustrated 
brochure. 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
Telephone: BILSTON 41121 


Telegrams : MOTOFRAME, 
WOLVERHAMPTON 








MOTOR PRESSINGS LIMITED 
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FARNBORO 


ELECTRIC INDICATOR 


S 






No complex 
electric _cir- 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 
plicity ensures ready understanding and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus vatiay br and trouble. Calibration 

nes can be recorded while 
taking diagrams. 


DOBBIE M‘INNES LTD. 


Nautical and Engineering Instruments 
BROOMLOAN ROAD, GLASGOW, S.W.1 
Also at South Shields + Liverpool + London 
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Pissonticn all fleet owners 





there are Over 1,900 sites 


throughout Great Britain where... 


your drivers can fill up 


with the finest quality Derv... 


this is the sign 


they should look for and... 








this is the Derv Agency Card 


they should carry, then... 


wherever they are, they can pick up 





supplies on credit or for 


cash on agency terms. 


\ BP) THE BRITISH PETROLEUM COMPANY LIMITED 
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ce a eee Oe” 
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" BUT IT’S 
: BETTER TO ' 
; INSTALL UDAL : 

- 








PRESS GUARDS 


¢ 
a 





ee ee eowesane™ 


Many a pressworker exposes himself to danger because the guard slows him down, 
irritates him, frustrates him. That’s one good reason for fitting Udal ‘ Fastrip’ guards. 
Guard and clutch are synchronised to ensure split-second timing, 
allowing the highest standard of safety without impeding 

production. Send for details today. 


J. P. UDAL LIMITED, ; dal 


INTERLOCK WORKS - COURT ROAD - BIRMINGHAM, 12 
TELEPHONE : CALTHORPE 3114 











PRESS GUARDS 


EEO AS gE STR et ROOT MR ny 8 





LEAD BEARINGS 





The Technical Personnel of ' 
THE LEAD DEVELOPMENT ASSOCIATION 


are available at all times 


to assist 
in your 
akin problems 


with regard to Lead 





een eemgpemmener me ten nee ob  at 





in all its aspects 











LEAD DEVELOPMENT ASSOCIATION 
18 ADAM STREET, LONDON W.C.2 
TELEPHONE: WHITEHALL 4175 

TELEGRAMS: LEADEVEP, RAND, LONDON 


JENKS BROTHERS LIMITED 
Britool Works, Bushbury, Wolverhampton. 
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TYPE 11 P 


The standard 

rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 
with minimum 

' frictional loss. 








TYPE 11 P/B 


As type I! P 
but with the 
casing covered 
with rubber. 


Interchangeable 


with metal 
case seals. 











TYPE 23 P 


An external 

seal used when 
fitting conditions 
prevent the 

use of 11 P 

or II P/B seals. 





TYPE 12 P 


A rotary shaft 
seal used to 
separate two 
different 
fluids. 











TYPE 13 P 


the second lip 
which serves 





Similar to type 
12 P but with- 
out a spring on 


as a dust excluder. 





TYPE 31 P 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 
reciprocating 
shafts. 





NU-LIP RINGS 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 
pressure non-static 
applications. 


PIONEER OILSEALS 


O-RINGS 


A compact automatic 
seal for reciprocating 


and static applications 


over a wide range of 
temperatures and 
pressures. All British 


Standard sizes in stock. 





TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 


O-RINGS AND HYDRAULIC PACKINGS 


Every fluid sealing application comes within the 


Pioneer range. Write NOW for the 
PIONEER OILSEAL LITERATURE. 


The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. 


PIONEER OILSEALING & MOULDING CO.LTD. 


A DIVISION OF J. H. FENNER & CO. LTD 


Factory and Head Office : Cottontree Works, Coline, Lancs. Tel. Wycoller 471 (8 lines). 
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SHEET METAL PRESS- 
INGS ANY METAL, ANY 
FINISH ANY QUAN- 
TITY, CAPSTAN AND 
AUTOMATIC WORK 
AND ASSEMBLIES 


GRIFFITHS, GILBART, LLOYD & CO. LTD. OE NO eee 











MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO. (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 
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Time-saving methods for 
repetitive and 
complicated calculations 








By A. Giel translated from the French by H. D. Phippen 
and |. W. Head 


Not only demonstrates the many and varied applications of the 
Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 
charts. It deals with both Cartesian abacs and alignment charts 
and contains a large number of practical examples in mechanics, 
physics and electrical engineering. This edition has been specially 
adapted for English readers. 
8?” x 54” 235 pp. 152 Illustrations. 35s. net. By Post 36s. 


A book for engineers, designers and physicists 
from leading booksellers 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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Inching 





IS 





eliminated 





y 
Stacreep 











* 4 thrustor-operated brake is used with 
a wound rotor induction motor to 
provide a stable creeping speed on load. 
The creeping feature is arranged to 
occur on the first one or two notches 
on a drum controller. 














CREEPING PERIOD 


1 Main motor is started ; thrustor motor which 
is energised from the main motor slip rings 
receives full line frequency and the thrustor 
lifts the brake. 

2 —_ motor accelerates but rotor frequency 
alls. 

3 The speed of thrustor motor drops and the 
brake is gradually applied until Load Torque 
+ Braking Torque= Motor Torque at a stable 
creep speed. Creep speeds obtained at various loads, 

For further details, send for descriptive leaflets 12/4e-1 





METROPOLITAN -VICKERS 


An A.E.1. Company 
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SHEET METAL PRESS- 
INGS ANY METAL, ANY 
FINISH ANY QUAN- 
TITY, CAPSTAN AND 
AUTOMATIC WORK 
AND ASSEMBLIES 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 





EMPIRE WORKS, PARK RD., BIRMINGHAM 18 


Telephone : NORTHERN 6221 








MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO. (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 
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Time-saving methods for 
repetitive and 
complicated calculations 





ABACS or Nomograms 


By A. Glel translated from the French by H. D. Phippen 
and J. W. Head 


Not only demonstrates the many and varied applications of the 
Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 
charts. It deals with both Cartesian abacs and alignment charts 
and contains a large number of practical examples in mechanics, 
physics and electrical engineering. This edition has been specially 
adapted for English readers. 
8?” x 54” 235 pp. 152 Illustrations. 35s. net. By Post 36s. 


A book for engineers, designers and physicists 
from leading booksellers 


lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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¥ 4 thrustor-operated brake is used with 
a wound rotor induction motor to 
provide a stable creeping speed on load. 
The creeping feature is arranged to 
occur on the first one or two notches 
on a drum controller. 
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CREEPING PERIOD 


1 Main motor is started ; thrustor motor which 
is energised from the main motor slip rings 
receives full line frequency and the thrustor 
lifts the brake. 
2 Main motor accelerates but rotor frequency 
falls. 
3 The speed of thrustor motor drops and the 
brake is gradually applied until Load Torque 
+Braking Torque= Motor Torque at a stable 
creep speed. Creep speeds obtained at various loads, 


For further details, send for descriptive leaflets 12/4e-1 





METROPOLITAN -VICKERS 


An A.£.1. Company 
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We are manufacturers of high duty iron castings 


for the motor car and allied trades. 


Manufacturers of (GRORTLZY) High Duty Cast 


lron,—ldeal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. 


HIGH DUTY 


A Member of the Triplex Foundries Group 


CASTINGS 








Telephone Tipton 1293 (4 lines) 
IRONFOUNDERS 











FOR REALLY RUGGED WORK 


YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none for:— 
* Operative smoothness 
rictional stability 


* Long working 


SMALL & PARKES LTD 


HENOHAM™M VALE vv RKS MAN 
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AUTO TRANSMISSIONS LTD. 
33, WARWICK RD., COVENTRY 


(Pacencees & Designers of the Laycock-de-Normanville Overdrive) 


ANNOUNCE 


THEY ARE NOW IN A POSITION TO UNDERTAKE DESIGN 

AND, IF NECESSARY, PROTOTYPE MANUFACTURE 

OF TRANSMISSION SYSTEMS FOR AUTOMOBILES AND 
COMMERCIAL VEHICLES 


EXPERT CONSULTANT SERVICE ON ALL MATTERS 
CONNECTED WITH EPICYCLIC GEARING 


TELEPHONE: COVENTRY 40478 























THE MODERN DIESEL 


By Donald H. Smith, M.1.MECH.E. 12th Edition. 


This standard handbook includes reviews of pony all auto- 
motive-type diesels in current use in Britain, U.S.A., the 
Dominions and on the Continent. Engines fog road, railway 
and marine service, for tractor and for many industrial pur- 
poses are discussed. In addition, chapters dealing with the 
theoretical and practical aspects of the diesel as a power 
unit are included. 


82° x54". 254pp. 210 illustrations. 12s. 6d. net. By post 13s. 7d. 


_ 





Obtainable at all booksellers or direct from: es 
The Publishing Dept., Iliffe & Sons Ltd., TJ, I FFE 
Dorset House, Stamford St., London, S.E.1 TECHNICAL BOOKS 
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the production manager 
uses 


Habershon 


STEEL STRIP AND SHEET 


In one way or another, steel in strip 
or sheet is used in many of the everyday 


COMPANY LIMITED things we handle. It is produced by 


Habershons in quantity exactly to 
specifications. 


ALDRIDGE 
STAFFORDSHIRE ral) 


Telephone: WALSALL 6551 








J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines). 
OA/4280 
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CLASSIFIED ADVERTISEMENTS 
RATE 4d. word, minimum 4/-. Each 


5 dey -- Ee 
in tan bee pat ee Pee” Te 
responsibility accepted for errors. 





FOR SALE 


100 BAYS of brand nee aah Steel 

72” high 34” wide . 
Shetving, os get deep 
p ed 6 shelf bays 15s. “Sample delivered 
free. discounts. N. C. Lrd., 
—_ Steelworks, Heywood, Lancs. Te 
69018. (5613 


PATENTS 


ATENT No. 740439, “Liquid Friction 
Brakes” for sale or licence. ly: Chatwin & 
fone y, Chartered Patent ‘oe 253 Gray's 
oad, London, W.C.1. (5614 


JATENT No. sasers.. “Treating Liquid Fuel 

for Injection into 1.C ay ” for sale or 
licence. Apply: Chatwin & Company, Chartered 
Patent Agents, 253 Gray's Inn Road, » 
W.C.l. (5616 


YATENT No. 650551, “‘Vehicle pungen,” for 

sale or licence. ply: Chatwin & Log mm 
Chartered Patent Agents, 253 Gray’s Inn 

London, W.C.1. (5619 


SERVICES OFFERED 


JD gan Office Capacity available for Mech- 

anical and Production Engineering. Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
$444. {5610 


SITUATIONS VACANT 


AR MINISTRY: Civilian Assessor. A pen- 

sionable post in London. 

Duties involve the oy yw of spare parts 
scales and schedules R.A.F. mechanical 


a. 
A®& at least 26 on Ist December, 1957. 


QQUALIFICA’ TIONS: a good comprehensive 
as motor mechanic and a minimum 
of 5S years rience as skilled tradesman 
(experience in H.M. Forces ) 
preferably with O.N.C. Mechanical Engineering, 
or equivalent. Good general knowledge of motor 
industry and workshop practice, @ familiarity 
with enginseing drawings. Experience of stores 
and motor transport provisioning an advanta: 
QTARTI ING £695 at age 26 up to £ 45 
s xy or over. Maximum £870. Five-day week. 
FU rs a tion forms from 
Cini Service Commission, Scientific Branch, 
Trinidad mage Old Burlington Street, London, 


/58. 
"A BELICATION forms should be returned by 
17th February, 1958. {5617 


BADING Truck Manufacturers require the 
4 services of a 
should have thorough technical knowledge and 
ractical experience in the design and manu- 
acture of commercial vehicles. The = 
involves special investigation in conjunction with 
the Service Ngineering departments, and 
offers good prospects for the right man. There 
is a superannuation scheme. Please apply, giving 
fullest details, to Box E.L.4948, A.K. ve 
212a Shaftesbury Ave.; London, W.C.2. (5615 





MAJOR Oil Company requires a Motor 
Engineer for London Office. about 30. 
Ege 
enginee or 
oave € = a Vehicle Manufacturer, 
, Passenger Transport Under- 
ice Write ay “Box AC.35916, Samson Clarks, 
57-61 Mortimer Street, London, W.1. {5612 


TUITION 


.M.L.M.L., City and Guilds, A.M.I.Mech.E., 
etc., on “‘No Pass-No Fee” terms. Over 95% 
successes. For details of Exams. and Courses in 
all branches Pd a Aero., Mechanical 
etc., write for page handbook — Free. 
oe .E.T. (Dept. PP 29 Wright's aane, Laas 





+ For automatic and capstan precision 
parts—in any metal —to your own speci- 
fications . . . consult the specialist machinists. 
LE.V., DAL, D.LArm., A.R.B. Fully 


REPETITION 
BAR by se 


Telephone: 
Broadwell 
1115 
(4 lines) 
and 1757 


M.C.L. 





& REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
| ES ATROPINE NN 





BOOKS 


era Brazing. By H. R. Brooker 
I and B. V. Beatson, B.Sc.(Bng), A.M.LE.B. 


xe first full- study of this San gy BO ied tabd 
in detail all brazing methods 

torch, furnace, high-frequency oan — 

ance, salt nit beth and and dip, with chapters on the 


special techniques necessary for aluminium, stain- 
less steels, ~~ copper, cemented carbides 
and vacuum tu struction. 35s. net from all 
booksellers. By post = 6d. from The Publishing 
ort Dorset y ae Stamford St., Lendon, 
$.B.1. 


TEELS in Modern Industry: A Comprehen- 
sive Survey by 29 Specialist Contributors. 
. &. Benbow. ¥, - invaluable 

7 for engineers, d an ri 
eee ane stele bent une used in eeu engin- 
min ¢ present 
need for economy), de ~~ -- general and 
ye and characteristics, and how 
may surface finished fer anti-corrosive 
42s. net, from all book- 
sellers. By post 43s. 9d. from The Publishing 
Pept. Dorset House, Stamford Street, London, 





MATERIAL 
Edition. - Hoefkens. Shows how 


oduction, utilize floor space 
trol 


more effecti 9 con of movement and 
reduce costs. sa descri of a system 
actually operated in a modern . 18s, Od. 


net from all booksellers. By post 19s. 0d. from 
The Publishing Dept.» Dorset House, Stamford 


G=> Welding and Cutting: A Practical Guid 

the Best Ti ues. By C. G. Bainbridge. 

M.LMech.E, hye A comprehensive text 
Se pre practical information on canoes 
i uipmen: oe ie ; weld ~ 
~ eq t, hod 
valuable to the practical welder as well as to 
weldi and cutting 


eens involved in he tabs fabrica and repair 





industrial eq nt. Price 15s. net. ae eet 
16s. Od. From booksellers or from b- 
lishing House, Stamford Street, 
London, S i 














CHIEF DESIGNER 

A vacancy arises with a company in the 
North of for a Chief Designer to 
take control of an established team of 
specialists engaged on the design of auto- 
mobile t nt Applicants 
must have had considerable experience in the 
design and production of gears and gearing 
assemblies for the automobile industry and 

ly conversant with the problems of 
mechanical power transmission. A sound 
technical background is essential and a 
professional degree would be an advantage. 
The man appointed will be required to 
discuss technical problems with clients up to 
Director level. The position offers scope 
for early promotion to Senior Management 
level and the initial salary will be commen- 
surate with the experience and qualifications 
of the selected candidate 
Applications, quoting reference C.D.1, givi 
all relevant details, should be addresse 
Box No. 3469. 


PRODUCTION MANAGER 

A vacancy exists for a Production Manager 
with a firm of gear and transmission 
specialists. The essential requirements are 
an extensive experience of mechanical power 
transmission equipment for the automobile 
industry and the ability to take complete 
control of the production departments and 
to introduce new Fane mene techniques in 
line with modern developments. Candidates 
should have had experience in a_ similar 
position, and a degree in mechanical or 
production ering would be an advan- 
tage. The will be fixed in accordance 
with experience and qualifications. 

8, quoting reference P.M.1, giving 
fullest de details, should be sent Oe 








UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


Graduate School of 


Thermodynamics & Related Studies 


A course available in the above School 
rovides faciliues for the study, at advanced 
evel, of modern devel ents in Thermo- 
dynamics and allied subjects and of their 
applications in the general field of the _— 
engine. The normal entrance gq 
are an Honours Degree in Mechanical 
Engineering together with a minimum of two 
years of practical experience in industry. 
On completion of the twelve-month course 
commencing on 6th October, 1958, and 
including nine months’ attendance at the 
University, successful candidates qualify for 
the award of the degree of Master of Science. 
in special circumstances applications may be 
considered from graduates in other Sciences 
or non-graduate engineers holding satisfactory 
Sol mule ts ae In the latter case 
it will usually be necessary for two years to 
be spent in completing the course. The 
award to successful non-graduate engineers 
is the ng on of Graduate Studies. The 
inclusive or the course of study is £81. 

, The it of ar yr: and Industrial 

Departmen the above course as 

suiesbie for the tenure of its Advanced Course 
Studentships. Candidates who wish to apply 
for such studentships for the session 1958-59 
should make application for admission to 
the course not later than 20th February, 1958. 
For one students not eligible for D.S.I.R. 
grants, limited maintenance fund also 
exists; ently application is essential. 
Further particulars and application forms 

be obtained from the Registrar, The 
Unbvenatay , Birmingham, 15. 
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SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINE 





all types IN STOCK 


both NEW and USED. Send for particulars. 


rAd Edwards Ly L 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE- LONDON -E.C.3. Phone ROYAL 486! 








CITY OF LEEDS EDUCATION COMMITTEE 
Leeds Col of Technolo 
Cookridge Street, Leeds 
Principal: C. Chew, M.Sc. (Tech), F.R.I.C. 

\ootemtons are invited for the post of 
ASSISTAN LECTURER (Grade 8.) in 
AUTOMOBILE ENGINEERING. Applicants should 
possess appropriate technical qualifications such 
as those of the C.G.L.I. in che subject and have had 
industrial experience. 

Burnham Salary scale: £650 x £25 — £1025 a 
year with full allowance for teaching and industrial 
experience. 

Further particulars and forms of application, to 
be returned by the 28th February next, may be 
obtained by sending a stamped addressed foolscap 
envelope to the Principal of the College. 
Education Department GEORGE TAYLOR, 
Leeds 1. Chief Education Officer. 














1.C.1. 
GENERAL CHEMICALS DIVISION 


has a vacancy for a METALLURGIST in the Heat Treatment Section of its 
Technical Service Department at Oldbury, to work on salt bath methods and 
heat treatment of ferrous metals. 

Applicants should be aged 25/33 and have an Honours Degree or A.I.M. and 
engineering works’ experience. 

The successful applicant will be appointed to the staff of the company with 
membership of the Pension Fund. He will also become eligible for the benefits 
of the Profit-Sharing Scheme. 

Applications should quote Ref. HTM 44, and be addressed to: 

Staff Manager, imperial Chemical industries Limited, General Chemicals Division, Cunerd 
Building, Liverpool, 3. 

















NEW BALL & 
ROLLER BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


WRITE FOR NEW STOCK LIST 


CLAUDE RYE BEARINGS 


895-921 FULHAM ROAD, LONDON, S.W.6 


COTTON BAGS 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road for 
Telephone: HOP 1784 LONDON, 5&.£.! 


FOR SPARE PARTS Etc. 


Structural Joints 








17, Western Road, Mitcham, Surrey. 


S 
available on request. 


amu & SON LTD 


Altrincham Street, Manchester | 


London Rep: W. Kelway- 9 N.E. Coast: Fasteners Led. 
Bamber & Co. Led., } 2 Hall Sc., Barnard Cast 
9 Victoria Street, $.W.! County Durham. 


MEK-ELEK Engineering Ltd. 














Banish \eakt 


FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world - Associated companies in U.S.A., France and Germany 


e coolant pumps 





age 0 On e hydraulic transmission systems, etc. 
b 


y fitting EOP EST%)Flexibox) MECHANICAL SEALS 
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HIGH STRENGTH BOLTING ! 


Tele : Abbey 6860 | Tel.: Barnard Castle 3172 








EP RR AHO AN es aC 
















we already have what you are wanting. 


‘ + 
Doc’ knows all the answers ! 
In case you didn’t see our last advertisement, 
personification of John Bull technical and scientific knowledge. 
He is always happy to put his brain to work on your behalf 





Bet you we’ve seen that before 


—that component, Sir, which must be made in rubber. Not 
just rubber, but a rubber that will stand up to the conditions 
you want to impose—bet you we've seen that specification 
before. We've been making rubber of all kinds, in so many shapes 
and sizes, for so long, for so many industries—that the chances are 


If not, we can soon make it. 


BULL 


*Doc’ is the 
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JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER TELEPHONE 36531 
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This is the CP. 
SUPERSONIC SCREWDRIVER 


IT IS THE QUIETEST 



















AIR-POWERED SCREWDRIVER 
IN THE WORLD! 
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Me = The C.P.—3008 screwdriver is a really effec- 
ee tive step forward in overcoming production 
pb and assembly shop noise. It has a supersonic 
exhaust—theexhaust sound waves have been 
raised toa frequency higher than that audible 
to the human ear. Other efficiency features 
fet = are—cutch, adjustable without the use of 

tools; built-in speed control; directional 
ies exhaust; all steel construction; weight less 
‘a than 2 Ibs; length only 9 inches; full line of 


“pcan (onsolidated Pheumatic 


232 DAWES ROAD, LONDON, S.W4. 





CONSOLIDATED PNEUMATIC TOOL CO. LTD. 


AIR COMPRESSORS - PNEUMATIC TOOLS + ELECTRIC TOOLS « CONTRACTORS EQUIPMENT + ROCK DRILLS + PUMPS + DIAMOND DRILLS 
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AUTOMOBILE 
ENGINEER 


. SINGLE - SPINDLE AUTOMATIC SCREW 


MACHINES in a range of sizes from }" to 2” 
diameter capacity, including SIMPLIFIED and 
TURRET THREADING versions. 

B.S.A. ACME-GRIDLEY BAR AUTOMATICS, 
4, 6 and 8 spindle machines in various sizes up to 34” 
diameter capacity, and CHUCKING MACHINE, 
Six-spindle, 6” diameter capacity. 

SINGLE - SPINDLE CHUCKING AUTO- 
MATICS, 72" and 124” swing. 


| MULTI-TOOL PRODUCTION LATHES, 


6" x 20" and 28", and 6° HYDRAULIC COPY 
TURNING LATHE. 


. CENTRELESS GRINDING MACHINES, No. 4, 


qe” to 3” diameter, and No. 8, 4" to64" diameter capacity. 


FORM GENERATOR, 4” to 3” diameter capacity, 
and THREAD GENERATING MACHINE, 2B.A. 
to }” BS.F. 


. AUTOMATIC TAPPING MACHINES, ~”" to 


14" diameter capacity (in steel). 
Too! Holders, Tools, Attachments and Special Equipment 
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